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The principles of the action of the turren- 
tial streams, developéd by Alexander Surrell 
in 1842, have been successfully applied to ex- 
tensive works in the French Aips. 

The remedies used to neutralize the damag- 
ing influence of the torrential streams are re- 
foresting the mountain slopes and erecting 
cross dums or retaining dams. Such structures 
have been built long before Surrell made his 
investigations, but their effect and the nature 
of their action was little understood. Sur- 
rell’s methods to clear this intricate question 
are yet known little outside of France. It will 
be of interest to give a short account of his 
views and to describe a retaining dam, actually 
built. The line B L(Fig. 1.) presents a moun- 
tain slope, on which a 
torrential stream com- 
mences to form, which 
will be first noticed at 
the foot of the slope. 
The part P Rk Tof the 
slope is washed down 
and deposited in the 
valley bottom along the 
base of the slope 











Fic. 1, ‘. 
ABP. After the tirst rain an additional part 
of the slope is washed down, P’ 7’ R’ and de- 
posited in 4’ B P’; this is repeated P” R” T’ 


being deposited in A” BT” and so on. The 
region of the torrent is divided into two dis- 
tinctly different divisions, one being the ‘‘re- 
gion of wash’’ and the other the “region of 
deposit.’’ The region between these two is in 
a state of rest; it is not confined to one cer- 
tain locality but moves sometimes down 
stream but mostly up stream, as can be seen 
by carefully studying Fig. 1. The latter shows 
also, that the regions of wash and of deposit 
are continuously enlarged by the causes men- 
tioned, raising the region of deposit gradu- 
ally. The outlines of washouts and deposits 
are not straight, that of the washouts being 
always a concave line, while that of the de- 
posits forms often a convex curve. The latter 
is explained by the fact that the water cur- 
rent separates the detritus according to its 
size, the heavier parts requiring a larger 
transporting power being deposited first, 
while the lighter and smaller sediment is 
earried on further. Large rocks may run ahead 
of the smaller detritus, and form dams by 
which the profile of the talus will as- 
sume a convex shape; this can occur only im- 
mediately after the landslide takes place. As 
soon as regular conditions occur again, the 
protile of the talus will reassume a concave 
form, The washouts and the deposits will 
continue until a time when the region of wash 
can furnish only such amount of material as 
can be transported into the region of deposit. 
When the grade is equalized, so that the trans- 
port of detritus is equal in both regions, then 
the increase of the talus ceases. This state 
can be called the “profile of equal action’’; 
which, however, is not yet a state of per- 
manent inactivity. As soon as the water of 
the torrent reaches the region of deposit free 
of detritus, it will act again the same way as 
it did before in the region of wash. Washouts 
and scourings will occur on the surface of the- 
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talus, its slope will become flatter and flatter. 
The change of the profile of equal action will 
continue until the slope of the talus is so flat 
that the water cannot transport any sediment. 
When this period occurs where the transport- 
ing power of the water and the resistance of 
the detritus are equal, no more sediment 
is transported. Then the longitudinal profile 
of the torrent has assumed the last form, 
which may be called the “profile of equili- 
brium”’ (Philipp Breton “Mémoire sur les bar- 
rages de retenue des graviers. 1867). ‘This pro- 
file is different in different kinds of detritus, 
depending upon the geological formation of 
the watershed. It will always, however, be 
nearly horizontal at its valley end and verti- 
cal at the beginning inthe mountains. When 
the torrent, left to itself, has passed through 
allthe changes of its profile mentioned, then 
complete rest will exist and clear water will 
run off. If the bottom of the torrent, is washed 
out to solid rock in certain places, these sec- 
tions will not conform to the regular concave 
profile, but will form cataracts. This, how- 
ever,is only a local irregularity and does not 
destroy the general uniform curve of the profile. 
If large sections of the torrent pass through 
gorges formed of barren, rocky walls, where no 
wash occurs, the same should be used for the 
erection of dams to store debris, coming from 
above. Those sections of the torrent where 
washouts and transportation of sediment take 
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equilibrium commences immediately after the 
formation of the profile of equal activity has 
been accomplished, it is necessary to secure 
the sections 1—2, 2—3, 3—4 etc., by additional 
works, as planting of breast, erection of hur- 
dles and hedges, crossways and lengthwise, 
etc. Ifit had been attempted to create arti- 
ficially the profile of equilibrium, which has a 
grade of 6:1, the aggregate height of dams 
would be h =2 9s (2.8: 1:: 0@l :2) — 
(6:1 : 2 1181 : 2) = 421.78—196.83 — 224.95 feet, 
or 224.95 — 63.90 — 161.05 feet more than before. 
which proves that economy requires to be sat- 
isfied with the protile of equal activity. All 
structures used in these improvemeuts, being 
either hurdle and hedge work, or of lumber or 
masonry,have the one purpose only, to create 
and to maintain a certain grade fora certain 
length of the torrent; the storage of detritus, 
naturally connected with it, is of secondary 
importance. These structures secure the bot- 
tom of the torrent, and may be called ‘ solid- 
ifying dams.’’ In such parts of the water- 
shed, where only a storage of debris, brought 
down from the higher mountains, is intended, 
structures, called *‘ debris-storing dams,”’ are 
erected. They are of less importance than 
the dams mentioned above; the selection of 
their location depends only upon the capacity 
ot the reservoir formed by them, which should 
be as large as possible. After this reservoir is 


filled up, its usefulness is at anend. 





place must be provided with structures tend- 
ing towards creating an equilibrium in the 
activity of the torrent. 

All works which are proposed to contribute 
to the improvement of the torrent, must be 
done in the “ region of wash.’’ As nature 
seems to intend to create and maintain the 
profile of equilibrium, the best solution of the 
question would be to assist in its develop- 
ment. But the structures necessary for the 
artificial creation of this profile are too expen- 
sive; we have to be satisfied to create and 
maintain the profile of equal activity, a fore- 
runner of the profile of equilibrium. 

A B in Fig. 2 repesents a part ofa torrential 
stream, which shall be improved so that it 
cannot do any damage to the lower parts of 
the valley. The natural grade in this case is 
1885 feet per mile, or 1 in 2.8 feet while the 
the grade of the profile of equal activity is 
1600 feet per mile,or 1 foot in 3.3 feet. The ag- 
gregate height, the lower end of this section 
has to be raised to obtain this grade, is then: 
h=xr— y = (2.8: 1 :: 1181 : 2) — (3.3 2 1:: 1181 
: wv) = 421.78 — 357.88 = 63.90 feet. The sev- 
eral crossdams to be erected, must be so lo- 
cated,that the grade line from the toe of one to 
the crest of the other is equal to the grade of 
the profile of equal activity. The different dams 
will have different heights, according to loval 
conditions and to the distance to the next dam. 
The aggregate height of all the dams must 
be equaltothe height as mentioned above. 
As this profile is only ina state of temporary 
rest and the development of the profile of 


One of the largest dams built to improve the 
river Gail (Province of Carinthia, Austria), is 
the Wetzmann dam, constructed in 1883-84. 
Its purpose is to retain the detritus coming 
from the upper part of the river Gail, being 
called Lessach valley,until it is possible to im- 
prove the watershed (81,545 acres) permanently 
by reforesting. 

The destructions of the high water of 1882 
showed the pressing necessity of the struc- 
ture. The total amount of detritus deposited 
by high water during the fall of 1882 along the 
valley,121 miles long, was 2,000,000 cubic yards. 
The watershed of the Lessach valley must be 
closed by the Wetzmann dam, to protect the 
improvements in course of construction below 
the same. 


The present capacity of the dam, the same 
being 16.4 feet high above the water level is 
114,000 cubic yards (Fig. 3) which will be in- 
creased by raising the dam to 39.4 feet to 1,083,- 
000 yards. To ascertain the length of time 
this dam will be effective, observations made 
on @ Similar structure can be used. The Osse- 
liken dam, built in 1877, closes up a region fur- 
nishing large amounts of detritus; its ca- 
pacity is 42,000 cubic yards. At present it is 
not filled up to such an extent, that the 
detritus would flow over its crest; it will be 
effective yetfor eight years, The watershed 
is 7,035 acres, of which the wooded area of 3,410 
acres must be deducted, furnishing but very 
little sediment. The amount of detritus 
brought down during eight years was 42,000 
cubic yards, or per year 5,250 cubic yards, be- 
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ing derived from an area of 7,035 — 3,410 = 
3,625 acres. This gives the depth of the an- 
nual wash as 0.00089 feet or a little more than 
one-hundredth of an inch. 

The area ofthe Lessach valley liable to fur- 
nish detritus is 81,545 — 32,258 = 49,287 acres. 
If the annual wash is taken as 0.00089 feet 
then the total amount of detritus washed 
down is 


2,146,941,720 x 0.00089 


27 


When the dam is built up to its full height 
of 39.4 feet, no sediment will be carried down 
for fifteen years, 


1,083,000 
Sk -) = 15 
70,770 


provided no extraordinary freshets should 


= 70,770 cubie yards. 







occur. The reforesting of the watershed will 
have been well advanced at the end of this 
period, improving the upper sections perma- 
nently. The dam must be constructed solidly, 
so that it will stand under all conditions. The 
Wetzman dam has been built as an arch with 
a vertical axis (Figs. 4-7) having a diameter of 
131.2 feet. ‘rhe cross-section is shown in 
Fig. 7. The dam must resist at first the 
water-pressure and then permanently the 
pressure of the detritus stored behind it. Cal- 
culations were made in reference to its power 
to resist a tipping and a sliding movement, 
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Nearly the entire foundation of the dam 
was made of concrete; the hourly flow of wa- 
ter during the time of construction amounted 
to 39,600 gallons, making it impossible to keep 
the excavations dry. The dam was begun in 
September, 1883, and had to be finished be- 
fore the spring high water commenced, that 
is before May, 1884. The space was rather 
confined, permitting only a small force of 
laborers. <A trestlework with a travelling 
derrick was erected. The work was com- 
pleted in April. 1884, at a total cost ef $8,322. 
During the construction, the water was led 
away through three openings, each 5 feet high 
and 3.3 feet wide (Fig. 4). These furnished a 
cheap and easy drainage during the time of 
construction, and also served to let floating 
matter and light sediment pass through un- 
til the reservoir was filled up. The fine sedi- 
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ment, which the river can transport easily, iS 
carried to the lower valleys or remains in the 
region of deposit, where it favors the growth 
of plants and trees. This has been the case at 
all the numerous dams built in Southern 
France; all of them have drainage openings. 
It cannot be recommended to leave a large 
number of drainage holes in the dam; the con- 
struction of the dam is unnecessarily incon- 
venienced by the drainage of the water 
through long box-drains, besides the fre- 
quent interruption of the masonry is liable to 
weaken the same. The unequal distribution 


zontal. An overflow is made at a place where 
the ground in front is very solid and has 
great resisting strength. The overflow is 
large enough to allow the usual amount of wa- 
ter to pass after the drainage openings are 
filled up. In case the amount of water should 
increase beyond the capacity of the overflow, 
the water will run over the entire length of 
the dam equally distributed, so that the strain 
on the apron is equal and washouts will not 
occur. The crest of the dam should always 
be horizontal crossways. It is correct to lay 
the layers of masonry at 90 degrees to the 
outer slope of the dam, but the last layers 
should gradually be laid horizontal. The 
horizontal crest is of great importance in ref- 
erence to its security. If it is inclined, the 
shock of rocks or a floating log may destroy 
the upper edge, which may result in the com- 
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plete destruction of the dam. The present 
top of this dam is inclined, as it is intended to 
raise the dam. 


The water flowing over the crest will tend to 
wash out the foreground. A strongapron was 
made of large rocks, 33 feet wide; a row of 
piles has been driven along the lower edge of 
the apron. Pavements, boxes filled with 
rocks, are also used for this purpose, but are 
not as good; because as soon as the dam is 
built and commences to set, the clean water, 
free of sediment will begin its scouring action, 
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assuming that the masonry weighs 4,210 
pounds per cubic yard, the detritus 2,980 
pounds and the natural slope of the latter as 
30 degrees. The arch shape was not con- 
sidered in the calculation, but it increases the 
strength. The result of the calculation was 
that the pressure of the water is much larger 
than that of the detritus; therefore the safety 
of the dam will increase with the increase of 
deposits. The dam, however, is also exposed 
to sudden shocks, produced by logs and large 
rocks brought down by freshets. 
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of the drainage-holes make the strain upon 
the apron uneven; they also affect the de- 
posited debris disadvantageously. Those parts 
of the deposited debris, through which the 
water escapes and runs towards the openings, 
are cleared of the fine and binding sediment, 
making these parts weak. If, on the contrary, 
the drainage-openings are built as above ex- 
plained, the coarse and fine detritus mixed 
with silt and loam will finally form a solid 
firm mass. All the masonry 1s made with 
hydraulic lime. The crest of the dam is hori- 


and the profile of equilibrium will be formed 
at once. Only when the dam is filled up and 
the sediment is transported over its crest, @ 
cessation of the action above mentioned is 
noticeable. Therefore, the protection of the 
ground in front of ths dam serves only to 
move down stream the formation of the profile 
of equilibrum demanded by nature. The end of 
the protection work niust then besecured anew. 
This part of the structure lacks a proper sup- 
port down stream and requires continuous 
work of maintenance. The rocks roughly 
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thrown in follow each wash-out by falling into 
it; it is the best kind of apron. 

The above statements do not apply, or at 
least only partly, to dams calculated to secure 
the bottom of the torrents and rivers, in which 
the profile of equal acticn is secured from one 
structure to the other. 
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PROVIDENCE, RHODE ISLAND. 


(Continued from Page 342). 





Highways. 
Street Monuments.—The lines of streets in 
the thickly built portions of the city are 
usually located by offsets to corners of adja- 












eent buildings. In other portions stone 
bounds are set to indicate angles or extrem- 
ities of street lines. These bounds are usually 
of granite from 3} to 44 feet long with heads 
dressed to about 6 inches square, and with a 
small hole drilled in center. They are set flush 
with the surface, the drill hole being placed at 
the point to be indicated. A State law forbids 
the wilful removal of bounds under severe pen- 
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is generally done by the Board of Aldermen 
upon request of the City Council. When pri- 
vate property is taken paymentis made from 
the city treasury. Upon petition of abutting 
owners streets platted by private parties and 
partially built upon are frequently laid out or 
accepted under the same form, no compensa- 
tion for land damages being required. 


Streets are also laid out by the City Council 
under what is known as the “betterment act,”’ 
a portion (usually {) of the damages being as- 
sessed upon the benefited estates by commis- 
sioners appointed by the Supreme Court. 


Streets platted by private parties for the 
sale of adjoining lots frequently remain for 
many years unaccepted. Such streets when 


built upon are lighted by the city, but no re- 
pairs are undertaken and no regulation other 
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Plate 26.—Cobble and Asphalt Pavements, 


than the posting of signs of ‘“‘not a public 
highway.”’ 

Accepted streets are generally graded by 
the city,’excepting those laid out upon petition 
of abutting owners. Before accepting a street 
of this kind, an estimate is made of the cost of 
bringing it to grade; the work is usually done 
by or at the expense of the abuttors. 

Names of Streets.—Street names are very 
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Plate 26a.—Payed Gutters on Macadamize:l Streets. 


alties, and when in grading streets it becomes 
necessary to raise or lower one, it is done 


under supervision of the city engineer’s de- 
partment. 


Laying out New Streets, etc.—There are seve- 
ral forms by which a street may be laid out. It 





*Copyrighted by ENGINEERING News PuBLISHING Co., 
1886. 


generally indicated by signs, which are of two 
kinds, viz.: cast-iron with skeleton letters, 
which are placed on street lantern tops to be 
visible at night, and painted wooden signs, the 
letters being black upon a white ground. 


Cross-section of Streets,—The plans show sec- 
tions of streets paved with granite blocks, as- 
phaltand cobble, (See Plate 26, upper section 
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for cobble, and lower section for asphalt,) also 
macadamized streets where a gutter is paved 
at the sides for the disposal of surface water. 
(Plate 26a.) 

The granite block paving is laid in this city 
in three ways: 

First, laid upon a bedding of sand without 
a foundation, except the natural surface, (see 
Plate 27, Fig. 1.) The sand is usually 3 or4 
inches in depth unless the natural material is 
such as will be affected by frost, when the 
same is removed and replaced by sand or gra- 
vel. 

Second, laid upon a gravel, refuse or chip 
stone foundation; the depth is usually from 
6to 8 inches, the material being thoroughly 
rolled with a steam roller, the surface being 
left true to section and parallel with the fin- 
ished surface. (See Plate 28, Fig. 1.) Sufficient 
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sand, about 14 inches under the average block, 
is used to bed the block; the joints of the pav- 
ing are filled with sand. 

Third, laid upon an hydraulic cement con- 
crete foundation, the blocks bedded in sand 
as in the second form, (Plate 28, Fig. 2); the 
joints of the paving are then filled with pea 
gravel and asphaltic mixture. The founda- 
tion is from 5 to 7inches in depth and the pro- 
portions vary from 1 cement, 2 sand, 6 of 
stone to 1 cement, 2 sand and 4 of stone, de- 
pending upon the traffic in the street; this 
last class or form is usually adopted in the 
center of the business portion of the city. 
There is but very little highway work done in 
this city by contract, consequently there are 
but few printed specifications. 

The following is the specification used in 
paving Westminsier street (see Plate 27, Fig. 
2), and gives a description of the last class of 
paving: 


City Engineer’s Office, Providence, R. I., 1880. 
TO CONTRACTORS. 

Proposals for preparing and paving with granite 
block pavement, Westminster street, from the west 
eurb-line of Exchange street to the east curb-line of 
Jackson street, together with all other work described 
in the specification. 

Sealed proposals for the above-mentioned work ad- 
dressed to “Gilbert F. Robbins, Chairman, Joint Stand- 
ing Committee of the City Council on Highways,” and 
endorsed, “ Proposals for paving Westminster street,” 
will be received at the office of the City Engineer untii—. 

The person or persons to whom the contract may be 
awarded will be required to attend at this office with 
the sureties offered by him or them, and execute the 
contract within three days from the date of the ser- 
vice of a notice to that effect, and in case of failure or 
neglect so to do, he or they will be considered as hav- 
ing abandoned it, and asin fault to the city of Provi- 
dence. The work will be commenced on or before —. 

N. B. The prices must be written in the bid and also 
stated in figures, and all proposals will be considered as 
informal which do not contain bids for all items for which 
bids are called herein. Permission will not be given for 
the withdrawal of any bid or proposal, and the right ia er- 
pressely reserved by the Joint Slanding Committee of the 
City Council on Higlacays, to reject any and all bida. 

Bidders are required to state in their proposals, 
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their names and places of residence, the names of all 
persons interested with them therein, and if no other 
person be so interested, they shall distinctly state the 
fact. 

Bidders will state in writing and also in figures, the 
price per square foot for furnishing and laying new 
cross-walk stone, including the sand-bed; the price 
per square foot for trimming and relaying such old 
cross -walk stone as the City Engineer may deem suit- 
able to relay. including the sand-bed; the price per 
equare yards for taking up and removing cobble pave- 
ment, including cross-walks, ete.;the price per cubic 
yard for earth excavation, including preparation of 
road-bed; price per cubic yard for concrete; the price 
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per square yard for the new pavement, including sand- 
bed, material tor joints and all necessary labor. 

The time allowed to complete the whole work will be 
until November 1st, 1880. 

The Engineer's estimate of the work to be done un- 
der he above title,by which the bids will be compared, 
is the taking up and removal of 7,600 square yards of 
cobble pavement,including cross-walks, ete. : 1,700ceubic 
yards of earth excavation, including preparation of 
road-bed; furnishing and laying 1,025 cubic yards of 
eoncrete: furnishing and placing 600 cubie yards of 
sand for bed; furnishing and laying 3,650 square feet 
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of new cross-walk stone; trimming and relaying 1,004 
square feet of old cross walk stone, and furnishing and 
laying 7,093 square yards of granite blocks, together 
with the necessary amount of material for joints. 

All the above work isto be bid for under their heads 
as afore described. 

These quantities are considered approximate only. 
and the right of increasing or diminishing the said 
quantities, as in his opinion may be necessary, is 
hereby reserved to the City Engineer. 

The bond required for liquidated damages for 
failure to execute the contract, if awarded, is ($1,500) fif- 
teen hundred dollars. 

The bond required for faithful fulfillment of the con- 
tract is ($7,000) seven thousand dollars. 

The form of agreement including the specification for 
the work is annexed. 

GILBERT F, ROBBINS, 


Chairman Joint Standing Committee, of the City Council on 
Highways. 


Form of Agreement. 
To be Executed in Triplicate. 


For preparing and paving, with granite block pave- 
ment, Westminster street, from the west curb line of 
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Exchange street, to the east curb line of Jackson street, 
together with all other work described in the specifli- 
cation, 
This agreement, made and entered into this 

day of in the year 1880, by and between tlhe 
city of Providence, a Municipal Corporation created by 
the General Assembly of the State of Rhode Island, in 
the county of Providence, in said State, party of the 


first part: and of part of the second 
part. 
Witnesseth, that the said part of the second 


part has agreed, and by these presents do for 
heirs, exe :utors, administrators and assigns, covenant, 
romise and agree to and with the said party of the 
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Plate 27.—Granite Block Pavements. 
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first part, forthe consideration hereinafter mentioned 
and contained, and under the penalty expressed in a 
bond bearing even date with these presents and here- 
unto annexed, that the said part of the 
second part, heirs, executors, administra- 
tors or assigns,shall and will furnish and provide at 

own cost and expense, all the necessary materi - 
als and labor.and in agood,firm and substantial manner 
and strictly in accordance with the following specifica- 
tion do and perform all the work and furnish all the 
materials required therein, in preparing and paving 
with granite block pavement Westminster street, in 
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Right to Construct Sewers, ete.. Prior to Laying of 
Pavement. 

The right to construct side-walks, any sewer connec- 
tions or receiving basins and culverts, or to build up 
or adjust any man-holes, or to re-set or renew any 
frames and heads for sewer man-holes, or for water or 
gas stop-cocks or pipes in said street, and to grant 
permits for house connections with sewers or with 
water or gas pipes, and to grant permiesion to re- 
move the car tracks, ties, stringers, etc., at any time 
prior to the laying of the new pavement over the line of 
the same; also to enter upon, place and construct a 
new line of car tracks, together with all necessary ties. 
stringers, etc., after the concrete foundation is in 





+ SECTION oF WESTMINSTER: a PAVEMENT AS LAI IN: 1880 > ———mmnm 
Nn en LODO: 


place. and has been allowed thirty-six hours to set, is 
expressly reserved by said Engineer, and said Engi- 
neer reserves the right of suspeovding the work on 
said pavement on any part of said line of street or 
streets at any time during the construction of the same 
for the purpose above stated, or on account of failure 
to comply with the terms of this agreement, without 
other compensation to the contractor for such suspen- 
sion, than extending the time for completing the work 
as much as it may have been delayed by such suspen- 
sion; and the contractor shall not interfere with, or 
place any impediment inthe way of any person or per- 
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Plate 28.—Granite Block Pavements. 


said city of Providence, from the west curb line of Ex- 
change street to the east curb line of Jackson street. 


Specification. 


The entire work is to be done under and in accordance 
with the directions of the City Engineer or his author- 
ized agent or agents limited by the particular duties 
entrusted to them. 


Work and Material must Agree with Specification, 


All the materials furnished and all the work done, 
which in the opinion of the City Engineer shall not be 
in accordance with this specification, shall be immedi- 
ately removed from the street and other materials fur- 
nished. and work'done that willin the opinion of said 
Engineer, be in aceordance therewith. 

Any partor parts of the work under this agreement 
are to be prosecuted at and from as many different 
points in such part or parts of the street on the line of 
work, and in such a manner as the said Engineer may 
from time to time direct. That portion of the street 
not actualiy occupied by the contractor will be open to 
public travel, if in the opinion of said Engineer it shall 
in no way interfere with the progress and quality of 
the work, and no claim for damages or compensation 
will be made therefor by the contractor. 


° qQurse 


sons who may be engaged in the construction of such 
side-walks or sewer connections, or doing other work 
above specified, or in the construction of any receiving 
basin or culvert, or in setting or resetting any curb or 
gutter stones, or removing or constructing any car 
tracks, on the line of the stre-t. 


Quality and Dimensions of Stone Blocks. 


The stone blocks for the ravement are to be of granite 
of a durable, sound and uniform quality, not liable o 
wear slippery, each measuring on the face or upper 
surfac » not less than 8 or more than 10 inches in length 
(the whole to average not more than 9 inches), not less 
than 3 nor more than 4 inches in width, not less than 
7 nor more than 8 inches in depth, to be split and 
dressed so as to form, when laid, end and side joints 
not exceeding 1 inch wide, top or bottom with fair and 
true surfaces on top and bottom. They will be care- 
fully inspected after they are brought on the line 
of the werk, and all blocks .which in quality or di- 
mensions do not conform strict¥ to these specifica- 
tions will be rejected and must be immediately re- 
moved from the line of the work. 


To be Carefully Culled, 
The contractor will be required to furnish such 








laborers as may be necessary to aid the inspector in the 
examination and culling of the blocks, and in case the 
contractor shall neglect or refuse so to do, such la- 
borers, as in the opinion of the City Engineer, may be 
necessary will be employed by said Engineer, and the 
expense thus incurred by him will ba deducted and 
paid out of any money then due or which may there- 
after become due to the said contractor under this 
agreement. 

The blocks will be inspected for size by templet meas- 
urement if deemed advisable by the City Engineer. 


Over Kail Ties and Other Places. 


Between, in. ani 1 and % feet outside of railroad 
tracks, around sewe7s, man-hole frames and in such 
other places as the Engineer may deem proper, the 
contractor shall use stone blocks of such lesser dimen- 
sions as the Engineer shall direct. 


Crosa- Walk Stones, 

Where new cross walk stones are required they are 
to be furnished in conformity with the following de- 
scription, to witr— 

The stones furnished for cross-walks shall be of 
granite, tough and hard, of auniform texture: they shall 
be not less than 3 feet in length, of a uniform width of 24 
inches and not less than 8 inchesin depth, with good 
square 6dges and ends 60 as to make joints of not more 
than ‘ inch when laid; the top surface to be reduced to 
within 4s of an inch of a true plane; the stoneset within 
the railroad track shall be of a length equal to the dis- 
tance between the rails. 

The cross-walk stones will be carefully inspected after 
they are brought on the line of the work, and all those 
which in quality and dimensions do not conform 
strictly to these specifications, will be rejected and 
must be immediately removed from the line of the 
work. 

When required by the Engineer, old cross-walk stones 
will be re-laid, conforming to this specification as 
closely as possible. 

The city of | rovidence will re-set necessary portions 
of the curb lying between Exchange and Dorrance 
streets, bringing the same to the established grade, 
and will set circular curb-stones at various intersect- 
ing curb lines; said city will also raise or lower all 
man-hole covers, gate-box covers, catch-basins, ete., to 
conform to the grade of the new pavement. 


Contractor to Maintain Stakes, Curb-Stonea, ete. 


The contractor will furnish assistance for setting, 
and will maintain all grade stakes. He will also main- 
tain all curb-stones, side-walks, man hole frames, 
gate- boxes, catch-basins, water and gas-stovs, car- 
tracks, ties and etringersin position during the pro- 
gress of the work athis own cost, and should he fall 
to so maintain such partsin place, wil. re-set and re- 
pair the sameto proper line and grade, at his own ex- 
pense. 1 


Materials Inspected, 


On the day designated by the said Engineer for the 
commencement of the work at any pointor points on 
the line thereof, the said contractor shall, before dis- 
turbing or making any alterations in the present 
roadway, haul upon the line of the work asufficient 
quantity of stune blocks, cross-walk stones, and all 
other material necessary for the paving of at least the 
space between any two intersectiug streets, and mors 
if required by the Engineer, and give notice to said Ex - 
gineer when he will commence to deliver. tone on any 
street or streets. 


Rejected Material Forthwrith Removed. 


The stones or other material so brought upon the 
ground and before they are laid, will be carefully and 
thoroughly inspected, as provided for in this specifica- 
tion, and all rejected materia! shall be immediately re- 
moved by the contractor from the line of the work. 
The contractor will not be allowed to pile any material 
within 3 feet of any fire hydrant, or within 6 inches of 
any water or gas stop, or in such manner as will int+r- 
fere with passage-way on the line of the side-walk, or 
prevent free access from the roadway to each house on 
the line of the street. 

After this inspection has been made, and after all the 
rejected stones shall have been removed entirely from 
the line of the work, and the accepted stones or other 
material piled in the manner aforesaid, and not until 
each of these conditions shall have been faithfully ful- 
filled, will the contractor be permitted to proceed with 
the preparation of the road-bed for the new pavement. 

It being expressly understood that the work isto be 
prosecuted in sections of not less than the space be- 
tween any two intersecting streets, if so directed by 
the Engineer, and that these provisions relative to the 
hauling, inspection, removal and piling of materials, 
shall apply to the work on each of said sections on the 
line of the street. 


Removal of Present Pavement and Preparation of 
Road-bed, 


The present pavement, including all cross-walk stone 
rejected by said Engineer as unfit for further use. 
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shall be taken up and delivered at the City Yard (so 
called) satisfactory to the City Engineer. 

The sub-soil or other matter shall then be excavated 
to such adepth as that, when the surface has been 
thoroughly compacted by ramming or rolling (as shall 
be done), it shall be left 1446 inches below the grade of 
the top line of finished pavement, except the cross- 
walks at intersecting streets, where the excavation 
after ramming, ete.. shal! be 13 inches below the top 
line of walk. Should there be any material of sucha 
nature that it cannot be compacted satisfactory to the 
Engineer, such material shall be removed to a depth of 
not less than 2 feet. and the space filled with gravel or 
sand, thoroughly rammed. 

All holes and inequalities shall be likewise filled. 

No ploughing will be allowed in preparing the foun- 
dation. 


Concrete Foundation. 


Upon the foundation thus prepared, except under the 
croes-walks at intersecting streets shall be placed a bed 
of concrete 5 inches in depth. At Dorrance street, and 
where vaults, railroad ti 6, sewer connections, ete. are 
encountered, the depth of concrete will be increased or 
diminished, as the Engineer may deem necessary. 


Sand Bed, 


On this concrete fousdation shall be laid a bed of 
clean, sharp sand, perfectly free from molature (made 
so by artificial heat if deemed necessary by the Engi- 
neer) not leas than 146 inches thick, to the depth ne- 
cessary to bring the pavement to the proper grade 
when thoroughly rammed. 


Laying the Blocks and Filling of Jointa. 


Upon this bed of sand the granite blocks (and walks 
crossing Westminster street) will be laid. The blocks 
will be laid at right angles to the line of the street and 
intersecting streets. They will be placed as close as 
possible to one another, forming joints not more than 1 
inch in width, top and bottom; each course to be formed 
of blocks of uniform width, and depth, and so laid that 
all longitudinal joints shall be broken bya lap of at 
least 2inches. When thus laid the blocks shall be im- 
mediately covered with clean, hard, dry gravel, artifi- 
cially dried if deemed necessary by the Engineer. 
This gravel shall be free from sand, it shall be such as 
has passed through a sieve of three quarters of ao inch 
mesh and retained by a quarter inch mesh. It shall be 
brushed into joints. The blocks are then to be care- 
fully rammed, More gravel shall then be brushed in 
to fill the joints, the blocks again carefully rammed: 
the process to be repeated until the joints are full, and 
the blocks brought to an unyielding bearing, with uni- 
form surface, true to the crown of the roadway as 
given by the Engineer. 

There will then be poured into the joints, in a boiling 
state, an asphaitum mixture, composed of coal-tar 
piteh and creosote oil, in the proportiona of fifty gal- 
lons of oll to one ton of pitch; these are to be melted 
together in iron boilers holding not less than 2,500 
pounds. It will be poured into the joints of the pave- 
ment until the sand beneath and the gravel between 
the blocks will absorb no more and the joints are filled, 
flush with the upper surface of the pavement. 


Material to be kept Dru. 


The stone for the pavement, the sand for the bed 
and the gravel for the joints shall each and severally 
be laid only when dry and free from moisture. After 
being laid. the contractor shall protect them from the 
weather until the joints have been filled with said 
asphaltum mixture, and should they become moist 
from any cause before filling the joints with suid mix- 
ture, the contractor shall at his own expense remove 
that portion of the work #0 moistened, and replace 
and complete the same with dry materials. 

The contractor shall in each and every case 60 pro- 
tectthe work when unfinished, as to prevent water 
from evtering between the stone blocks and the con- 
crete foundation. 

The blocks to be laid next to the railroad stringers 
shall be selected as free from bunches as possible, 
and Jaid as close against the timber as can be done. 

The contractor will, at his own expense, dress or trim 
off all bunches from the curb-stone which may in any 
way prevent the proper laying of the stone blocks or 
forming the joint of the same. 

Concrete. 


The concrete shall be composed of one part of fresh 
ground American hydraulic cement, of the best quality. 
two parts of clean, sharp sand, and six parts of broken 
or sereened stone. 

All cement farnished by the contractor will be sub- 
ject to inspection and test before it is used, and shall 
when mixed be capable of resicting a tensile strain of 
fifty pounds per square inch, after thirty mioutés ex- 
posure in air and twenty-four hours immersion in 
water. 

The contractor will be required to furnish the engi- 
neer or inspector full facilities for examining and 
testing all cement to be used, and the Engineer is to 
decide upon the character and severity of the test to be 
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applied; and all cement, which in his opinion ia of im- 
proper or inferior quality, must be immediately re- 
moved from the work. When cement is accepted, if 
not immediately used; it must be protected from the 
weather and kept dry, and in no case will it be allowed 
to be placed upon the ground without blo¢éking under 
the barrels. 

The broken or screened atone to be sound and solid, 
free from dust and dirt, and of a size not larger in any 
dimension than will pass through atwo-inch ring. 

The cement and sand is to be made into mortar in 
boxes if required. and the broken or screened stone, 
which shall be aprinkled so as to wet the surface of the 
atone, shall then be added and the whole shall then be 
quickly and thoroughly mixed until every stone is 
coated with mortar. 

The concrete thus made shall then be placed in pro- 
per position and there rammed until it is thoroughly 
compacted and has aclear mortar surface, which sur- 
face, when left, shall be nine and one-half inches be 
low the grade of the top of the finished pavement, 

The surface aball be kept wot, if required, until cov- 
ered with sand. At least thirty-six hours shall be al- 
lowed for the concrete to set before the pavement ia 
laid. When connection is to be made with any k.yer, 
set or partially set, the edge of such layer must be 
broken down and shall be free from dirt and properly 
wet so as to make the joint fresh and close. 

No driving on the conerete-bed will be allowed. 
sand is to be placed on 
barrows, 

No allowance in measurement will be made for any 
concrete which may be driven into the earth by ram 
ming below the grades given for the sub-foundation, 


Laying Croas- Walks, 

The cross-walks across the line of the new pavement 
and at intersecting streets are to be laid, where re- 
quired, with new cross-walk stones, or the present 
crose-walk stones shall be re-laid as the said Engineer 
may direct.in which last case they shali be dressed 
or re-dressed, #0 as to form one-half of an inch joints 
from topto bottom when laid. All cross-walk stone, 
whether new or old, shall be fitted close to the curbing; 
where required, gutters shall be chiselied out nearly to 
a depth to correspond with the paving at the curbing 
and a width of 15 inches at the top of the stone so as to 
make @ proper opening for the escape of water. The 
walks crossing Westminster street will be laid in the 
same manner as the stone. blocks, excepting the joints 
shall not exceed one half-inch. 

All other new cross-walk stones and such of the pres- 
ent cross-walk stones as may be retained, excepting 
those crossing Westminster street. are to be set in a 
bedding of clean sharp sand not less than 65 iuches in 
depth, to be set and tamped in such a manner that 
they shall admit of no further settlement: they will be 
true to the line and grade as given by the Engineer, 
making joints not over inch wide from top to bot- 
tom on sides and ends; the joints to be filled with sand. 
All cross-walk stone is to be laid in courses #0 as to 
break joints by « lap of at least 1 foot, except at the 
railroad tracks, 


The 
the conerete from wheel- 


Cleaning Up. 

All surplus material, earth, sand, rubbish and refuse 
stones are to be removed from the line of the work as 
rapidly as the work progresses, and unless this be 
done within twenty-four hours next thereafter, to th® 
satisfaction of the Engineer, the work will not be eon- 
sidered as completed according to this agreement, and 
the right is hereby expressely reserved to the City En- 
gineer to proceed to employ the necessary men and 
teams and to do said work at the expense of the con- 
tractor. 

It is agreed by said contractor that two days after 
any section of the pavement is laid and joints filled, 
if in the opinion of the City Engineer it shail be proper, 
the street will be opened to public travel, and that said 
contractor will keep all work which may be done by 
him in proper repair, until the entire work herein 
specified shall have been completed and aecepted by 
the City Engineer, without any claims Leing made on 
the part of the contractor. 

It is further agreed that all loss or damage arising 
out of the nature of the work to be done under 
this agreement. or from any unforseen obstructions or 
dificuities which may be encountered in the prosecu- 
tion ofthe ame, or from the action of the elements, or 
from inecumbrances on the line of the work, shall be 
sustained by the said contractor. 

Engineer, Contractor, etc. 

Whenever the word “ Engineer” is used herein it 
shall be understood to refer to the City Engineer of the 
city of Providence. 

Whenever the word “ Contractor,” or the words 
“ party of the second part,” or the pronouns in place 
thereof are used hereto, they are to be considered as 
referring to and meaning the party or parties, as the 
ease may be, of the second part to this agreement. 


Approximate Estimates, 
Approximate estimates will be made monthly by the 
Engineer, on or befére the tenth day of each month 
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for the work done during the preceding month. Eighty- 
five per cent. of which will be due and payable on or be- 
fore the fifteenth day of said month. 

It is expressely understood that such estimates shall 
only be made when the work progresses as rapidly as 
may be reguired by said Engineer and in accordance 
with the provisions of this contract. 

It is further mutually agreed that whenever this con- 
tract, in the opinion of the City Engineer, shall be 
completely performed on the part of the contractor, 
the Engineer shall proceed with all reasonable dili- 
gence to measure up the work and shall make out the 
final estimates for the same and shall certify the same 
to the Joint Standing Committee of the City Council on 
Highways, when said sum shall be due and payable to 
the contractor, 


Work to Commence, 


The said party of the second part hereby further 
agrees that he will commence the aforesaid work on or 
before at such point or points asthe City En- 
gineer may designate, and fully complete the re-pave- 
ment of Westminster street, in the manner in this 
agreement set forth and described, on or before; 
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continue said work or such part thereof, and the City 
Engineer shall thereupon have the power to place such 
and so many persons as he may deem advisable, by con- 
tract or otherwise, to work at and complete the work 
herein described, or such part thereof, and to use such 
materials, tools or appliances as he may find upon the 
line of said work, and to procure other materials for 
the completion of the same, and to charge the éxpense 
of said labor and materials to the aforesaid contractor; 
and the expense so charged shall be deducted and paid 
by the party of the first part out of such moneys as may 
be then due, or may at any time thereafter grow due to 
the said contractor under and by virtue of this agree- 
ment, or any part thereof; and in case such expense is 
less than the sum which would have been payable un- 
der this contract, if the same had been completed by 
said contractor, he shall be entitled to receive the dif- 
ference ; and in case such expense shall exceed the last 
said sum, he will pay the amount of such excess to the 
parties of the first part, on notice from the said Engi- 
neer so to do. 


And it is further agreed that the contractor shall not 
be entitled to demand or receive payment for any work 





Pier Sinking at Hawkesbury Bridge. So."Australia. 


that he will employ a suitable superintendent or fore- 
man to represent him on the work in times of his ab- 
sence, with power to act; that he will employ only 
competent persons, skilled and experienced in the 
several parts given them to do; that he will give his 
personal attention constantly tothe faithful prosecu- 
tion of the said work ; that he will not sublet the afore- 
said work or any part thereof. without the previous 
written consent of the City Engineer, endorsed on this 
agreement, but will keep the same under his own con- 
trol; that he will not assign, by power of attorney or 
otherwise, any of the moneys payable under this 
agreement, unless by and with the previous consent of 
the said Engineer, to be signified by endorsement on 
this agreement. 

If at any time any overseer or workman employed 
by the contractor shall be deciared by the Engineer to 
be unfaithful, incompetent or disorderly, the contractor 
on receiving notice shall forthwith dismiss such person 
and shall not again employ him on any part of the 
work. 

The said party of the second part further agrees that 
if at any time the City Engineer shall be of opinion, 
and shall so certify in writing, that the said work or 
any part thereof is unnecessarily delayed, or that the 
said contractor is wilfully violating any of the con. 
ditions or covenants of the contract, or is executing the 
same in bad faith, or fails to prosecute the same with 
such dispatch as in the opinion of said Engineer is 
necessary to complete it within the time specified, he 
shall have the power to notify the aforesaid contractor 
to discontinue all work or any part thereof under this 
contract, and thereupon the said contractor shall dis- 


upon, in, or about the said work as extra work, unless 
ordered in writing by the City Engineer to do the same 
as extra work, and a price therefor shall be agreed 
upon in writing previous to its commencement. 

And the said party of the second part further agrees 
that during the performance of said work he will place 
proper guards upon and around the same for the pre- 
vention of accidents and at night will put up and keep 
suitable and sufficient lights, and that he will indem- 
nify and save harmless the partiasof the first part from 
all suits and actions of every name and description 
brought against them, and all costs and damages to 
whichthey may be put, for or on account or by reason 
of any injury or allegedinjury to the person or property 
of another, resulting from negligence or carelessness 
in the performance of the work, or in guarding the 
same, or from any improper materials used in prose- 
cution, or by or on account of any act or omission of the 
said party ofthe second part or his agents; and the 
said party of the second part hereby further agrees 
that the whole or so much of the moneys due to him 
under and by virtue of this agreement as shall or may 
be considered necessary by the city of Providence, 
shall or may be retained by the said parties of the first 
part until all such suits or claims for damages as afore- 
said shallhave been settled, and evidence to that effect 
furnished to the satisfaction of the said city. 


(TO BE CONTINUED.) 
EE 


Woopsury, N.Y.—New gas works are to be erected 
at a cost of $30,000. Dr. W. C. Clark, President; Charles 
W. Star, Treasurer. 





Lighthouse Lantern. 





Herewith and on page 359 we give engrav 
ings of two 14 feet lanterns designed by Sir J. 
Douglass for the lighthouses on Bishop’s Rock 
and Round Island. These engravings are so 
fully dimensioned and described that it is not 
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necessary to say much about them here. The 
engraving annexed is an external general view 
of the lantern, which is made largely of phos- 
phor bronze. The various details will be 
readily made out by comparing the engrav- 
ing on page 359 with that given above, and 
which we reproduce from the London Engi- 
neer. , 





An Unstretching Chain. 


Each link is of hard tempered steel, and 
fluted to increase its strength. Thelong links 
are connected by two dove-tailed steel rings. 
which cannot open or stretch, and one central 
solid steel ring, as shown. This arrangement 
is applicable to other purposes than the mea- 
suring chain.—Cassells Family Magazme for 
May. 





WE reproduce from the Scientific American 
an illustration of the method of sinking the 
piers for the Hawkesbury Bridge, New South 
Wales, by Messrs. Anderson and Barr sub- 
contractors under the Union Bridge Com- 
pany, New York city. ° 


RE 


Baton Rovag, La., May 20.—In the Senate to-day Mr. 
Breaux introduced an act entitled “An act to incor- 
porate the City of New Orleans, and to provide for the 
Government and administration of the affairs thereof; 
and to provide a method for the draining and paving 
of New Orleans,” This act defines the powers of the 
City Council. The Commissioner of Public Works 
shall have general charge of all matters relating to 
wate.-works, railroads, levees, weights and measures, 
the fire department and manufactures, cleaning and 
repairing the streets, sidewalks and wharves, etc., and 
to receive a salary of $3,500 per year. He is to givea 
bond of $25,000. A surveyor is to be elected for four 
years at a salary of $2,500. It provides fyr draining. 
paving and land reclamation, and making any other 
public improvements, 
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LIGHTHOUSE LANTERN, BISHOP’S ROCK. 
(From London Engineer.) 
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THE ‘Seuhael Society of Engineers will 
hold a Public Meeting at Harmony Hall, Troy, 
N. Y.,on Tuesday, June 15th, at 8 o’clock p.M., 
when an address by Francis Collingwood, C. E., 
will be delivered on the pertinent subject of 
“Some Often Neglected Duties of the Engi- 
neer.”’ 

At the Meeting of the Engineers’ Club of 
Philadelphia, on May 15th, Mr. E. 8S. Hutechin- 
son read a paper giving a §Résumé of the Re- 
port of the Hon. John Bigelow on the Panama 
Canal. 


Messrs. WM. Denny & Brortuers, the Clyde 
ship builders, having occasion lately to re- 
vise their rules for the government of their 
yards calledin their workman and discussed 
the proposed new rules with them. One of 
the men, a joiner, proposed that the fines 
should be graded in proportion to the ability 
to pay; that there should not be the same fine 
for a laborer as for a journeyman. 

It was decided that the children of the work- 
men should be first employed, the girls going 
into the art, upholstering and polishing de- 
partment; that the masters should be fined 
with the men, and that both the men’s fines 
and the master’s equivalent should go into the 
accident fund: also that the fines should not 
be varied according to impulse, “but according 
to general principles that could be admitted 
as just,’’ it being held that, as civilised na- 
tions are not now ruled by laws they have no 
influence in making, neither should the work- 
men of a great works be ruled by ‘laws they 
have had no voice in preparing and making. 

Messrs. Denny & Brothers it will be re- 
membered, lately offered their men premiums 
for improvements either in tools or methods of 
manufacture ; while they may have “a right 
to manage their own business their own way,” 
they apparently see a profit in the other plan. 
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WE wish to add our hearty endorsement to 
the following editorial comment of the Balti- 
more Sun on the letter of Col. Craighill else- 
where reprinted in this journal: 


The observations made by Col. Wm. P. Craighill, of the 
engineer corps of the army upon the undiscriminating 
character of much of the ¢riticism indulged in by the 
press of some sections of the country in regard t> 
river and harbor bills, are eminently just. Itis per- 
fectiy true, as he says, that this criticism seldom goes 
into details. Bills are abused in Iump without atten- 
tion to the merit of many or perhaps most of their 
items. “‘No bill.” Col. Craighill justly remarks, ‘‘on any 
subject containing many items is going to be free from 
objections 89 long as men are legi-lators and so many 
diverse interests are to be considered.” It is unreason- 
able to exact of this kind of a bill the perfection that is 
not required in others. As a matter of fact he holds 
that “if river and harbor bills be analysed, the per- 
centage of improper items will generally be found very 
small.” Much is said of “mud-puddles” and “‘trout 
streams” without definite knowledge, and with the 
practical result that navigable streams which need but 
a little care to becoms valuable avenues of commerce 
continue to be neglected. Proper objection ean be 
made only to bills made up in the interest of politi- 
cians on the log-rolling principle, the effect of which is 
to stint rivers and harbors really susceptible of im- 
provement in order to spread the appropriation over 
the creeks and murshes of the greatest possible num- 
ber of districts. This is legislation neither for the 
“regulation of commerce” nor for the ‘general well- 
fare,” but for the taxation of commerce for the welfare 
of the individuals. 


S$ 
The Prismoidal Formula, 





‘The subject of the proper method of comput- 
ing the amount of earthwork in railroad exca- 
vations and embankments, is one which has 
been much discussed by engineers, both in 
text-books and in the columns of techinal jour- 
nals. For some reason there is a powerful ten- 
dency which leads anthors and engineers to 
favor and use certain approximate methods of 
computation, rather than the strict method 
of the prismoidal formula. They realize that 
these methods are incorrect in principle, and 
that in many cases they give results materially 
deviating from the truth; and accordingly a 
correction is often devised which is to be ap- 
plied to produce the proper numerical values. 
This plan of applying a correction to an erro- 
neous method in order to arrive at the truth 
has always seemed to us an illogical one. 
For, if the prismoidal formula gives the correct 
result, and the erroneous method plus the 
eorrection gives the same result, then it ne- 
ecessarily follows that the two methods are 
identical and but different forms of one for- 
mula. 


We have been moved to make some remarks 
on this question in consequence of the appear- 
ance of an editorial article on earthwork com- 
putation in the last number of the Railroad 
Gazette,in which much reference is made to 
those methods of computation which we have 
termed illogical. Our views on the subject 
have been set forth at various times, and par- 
ticularly in an editorial in Vol. VII, page 
255, of ENGINEERING News, from which the fol- 
lowing is quoted: 


‘The prismoidal formula then applies, and 
no other formula not identical with it does 
apply. A method founded on this has no ten- 
dency to give results either in excess or defect, 
and all other methods have move or less such 
a tendency.’’ This statement may be re- 
garded as an axiom or fundamental proposi- 
tion, which ought to be placed by every 
author at the beginning of his discussion of 
the subject of the computation of earthwork, 
after having shown what the prismoidal for- 
mula is, and to what solids it applies. If this 
had been done in the past such confusion as 
now exists might have been avoided. 

Our contemporary invokes the aid of the 


theory of probability, to show that accurate 
methods of computation are preferable to er- 


— 





roneous ones. This, we think, needs no proof, 
but must be self-evident to all. An accurate 
method which has no tendency to give results 
either in excess or defect, can give erroneous 
results only by reason of the imperfection of 
the data or by reason of errors in computa- 
tion. As such imperfections and errors are as 
likely to be positive as negative, the aggre- 
gate result must be the best obtainable. An 
erroneous method, which gives a constant 
error of one cubie yard always in the same di- 
rection, gives atotal error of 1,000 cubic yards 
in the aggregate of 1,000 solids. This constant 
error due to the method, is a very different 
thing from the probable error, or uncertainty, 
of the result obtained by the exact method. 
A probable error is as liable to be positive as 
negative, and is a measure of the precision of 
the result. We cannot agree with the reason- 
ing of our contemporary when it compares 
the ‘ probable error of one eubic yard, always 
in one direetion,’’ with the probable error of 
the correct method, sinee the first is not a 
probable error at all, but a constant excess or 
defect. The conclusions that tendency to 
error in either direction must be eliminated, 
is certainly most true, and this according to 
our thesis above quoted can only be done by 
a proper use of the prismoidal formula. 

Given a prismoid bounded by two parallel 
plane ends; its solidity is obtained by adding 
together the two end areas and four times the 
area of a section of the prismoid halfway be- 
tween the two ends. and then multiplying this 
sum by one-sixth of the length, This is the 
simple prismoidal formula, applicable not 
only to right cylinders and prisms, to cones 
and to pyramids, to hyperbolic paraboloids, 
but also to spheres, ellipsoids, paraboloids 
of revolution, hyperboloids, and in fact to all 
prismoids bounded by surfaces which can be 
generated by straight lines or curves of the 
second order. Not merely a useful practical 
rule, but a marvelous mathematical theorem is 
this prismoidal formula. 

To use this for earthwork calculations it is 
tirst necessary to compute the endareas. This 
is always easy, but not so with the middle 
area. Herein lies the reason why authors and 
engineers favor the approximate erroneous 
methods. The middle area is often diffi- 
eult to compute, and it is regarded as 
cheaper to use the method of averaging end 
areas with its constant error in excess, rather 
than carry out the computations of the accur- 
ate formula. 

There can be no objection to the use of an 
approximate method of computation, provided 
that it is cheaper to incur the errors there- 
from resulting thanto make the longer calcu- 
lations required by the prismoidal formula, 
and provided further that he who uses the ap- 
proximate method clearly recognizes it as li- 
able 60 a constant error in one direction. 


The only true basis for a precise computa- 
tion of earthwork quantities seems to be the 
prismoidal formula, preceded by the actual 
measurement of the middle sections in the 
field. If the stations are uniformly 100 feet 
apart, each alternate section may be regarded 
as a middle area for a prismoid 200 feet in 
length ; here the application of the prismoidal 
formula will be eas’ and the result be more 
correct than by any other method using the 
same data. But if a shorter method is to be 
employed let it be regarded as a modification 
of the prismoidal formula, rather than an ap- 
proximate method plus a correction which is 
supposed to render the result more exact. 

To conclude, we repeat the closing words of 
our article of six years ago: ‘‘As for the 
method, it ought to be based on the prismoidal 
formula if the finances allow the attendant 
labor; if not, it must be chosen according to 
the allowable expense for office werk, keeping 
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always a8 near to the prismoidal rule as pos- 
sible. The constant conflict about the best 
methods is, in reality.a conflict between ac- 
curacy on the one hand and expense on the 
other, and as the proper balancing of these is 
largely a question of judgment, it ought to be 
expected that the subject will be continually 
diseussed and rediscussed by railroad engi- 
neers.” 
ee en ee 
Government Ownership of English 
Railroads. 

A late number of the New York Tribune has 
along cablegram from London describing a 
paper prepared by Mr. Charles Wuring ‘one 
of the best known railway contractors in Eng- 
land,” advocating the purchase of the English 
railroads by Government. According to the 
Tribune, Mr. Mundella’s “‘ Railway and Canal 
Traffic Bill’’ is ‘‘ simply a preliminary feeler 
to the agitation of this stupendous measure.” 
It is, however, possible that the agitation of 
this stupendous measure is simply an effort of 
the railroad companies to save and perpetuate 
their rather large dividends. The whole tone 
of the debate on tae second reading of the 
Bill showed that the “‘ traders,’’ as opposed to 
the railways, were both in earnest and in 
force, and there seems but little doubt that 
something very much like Mr. Mundella’s 
hill, which is also largely Mr. Stanhope’s bill, 
as it was nearly perfected before Gladstone 
came into power, will be passed unless a dif- 
ferent direction can be given to the current of 
legislative thought. 

The long settled policy in England of care- 
fully protecting all invested capital, coupled 
with the very heavy representation that the 
railways have in Parliament, makes it pos- 
sible that there will be a still further depar- 
ture from the teachings of the laissez faire 
school, and that the roads may, in the lan- 
guage of the country, ** be taken over as going 
concerns,’” 

Mr. Walter points out that the capital of the 
roads amounts to £801,464.347, of which all ex- 
cept £58,600,298 pays interest, much of it far 
above the government rate, and that the canal 
stock, according to the Tribune, not owned by 
the railroad companies, is about £100,000,000, 
making in round numbers about £1,000,000,000, 

English freight rates, as our readers know, 
are very high. Mr. Dorsey, in his paper read 
before the American Society of Civil Engi- 
heers, puts them at two cents per ton mile, 
and though an abstract of his paper was pub- 
lished in Engineering last year, none of his 
figures have been questioned; in fact Mr. 
Jeans, the secretary of the Iron and Steel In- 
stitute, puts the average freight rate still 
higher than Dorsey does, and Mr. Mundella 
in the debate on the second reading of his bill 
instanced a charge of 26s. 8d. per ton on in- 
digo for thirty-six miles or at the rate of 17% 
cents per ton mile. The roads, however, have 
not only paid something like blackmail for 
right of way but have also expended large 
sums for Parliamentary expenses, and object 
to any revision of their rates by a commission 
as confiscation ; the traders on the other hand 
claim that the exorbitant railroad rates inter- 
fere with the export of their commodities. To 
the average American mind it would appear 
that the simplest way is to cheapen the pro- 
cess by which new and competing roads ob- 
tain power to build, but which is not the Eng- 
lish plan, and it is proposed to have the 
people of England pay to the railways and 
their stockholders £1,000,000,000,so that in that 
land of cheap material and cheaper labor 
they can have their freights carried approxi- 
nately as cheap as we have ours carried. 

It is doubtful if the employés of the govern- 
ment will conduct the traffic of the roads with 
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more economy than the agents of the present 
owners, and as the roads will not be sold for 
less than their market value, it is difficult to 
see where the ultimate economy will come in, 
though government will doubtless immedi- 
ately lower freight rates, and by so doing en- 
courage increased traffic. 
-_ TT -_ 


PERSONAL 





U.S. Lutz, formerly associated with the 
South Penna. R. R. and lately Assistant Road Master 
of the West Shore R. Ii., having resigned his position 
to open up an office for general engineering, contract- 
ing and architecture at 427 Walaut st. Phila.,Pa. solicits 
the assistance and co-operation of his friends and pro- 
fessional associates. He will be glad to hear from all 
of them. 

W.J. SHERMAN has been appointed Assis- 
tant Chief Engineer of the Gulf, Colorado and Sante 
Fé Railway, and will have immediate charge of the con- 
struction of extensions in Texas and the Indian Ter- 


ritory. 
— — — 


American Society of Civil Engineers. 

The Annual Convention of this society will 
be held at Denver, Colorado, July 2d, 3d and 
5th, 1886. Sessions for professional discussion, 
and one for the transaction of business will 
be held. Afte: the close of the Convention 
railway excarsions will be made to a number 
of points of engineering interest in Colorado. 
The details of these excursions will be an- 
nounced hereafter. They will probably in- 
clude Greely and the valuable lands reclaimed 
by irrigation in its vicinity, Georgetown, Lead- 
ville, Gunnison and Pueblo. The excursions 
will probably terminate at Colorado Springs 
or Manitou, and the party start thence on its 
return East. 

Arrangements have been made with the rail- 
way lines for hauling a train for the trans- 
portation from the east of the members of 
the society, their ladies, and a few invited 
guests. It is intended by the committee to 
charter for the purpose a sufficient number of 
sleeping cars to accommodate the whole party. 
These cars are to be retained for the round 
trip. This train will start form New York on 
the New York Central and Hudson River Rail- 
way on Tuesday, June 29th, at 10 a. M. sharp, 
from the Grand Central Depot, and proceed 
via the New York Central and Hudson River 
kK. R. and the Lake Shore and Michigar 
Southern R. R. to Chicago; thence to Denver 
via the Chicago, Burlington and Quincy R. R. 
Members from Philadelphia, Baltimore, Wash- 


ington and intermediate points can probably, 


best be accommodated by joining this train 
at New York. Members from Boston join the 
train at New York or Albany. Arrangements 
will be made for members from Pittsburg to 
join the train at Cleveland. It is not possi- 
ble to state exactly the cost to each person 
until sufficient replies to this circular have 
been received to enable the committee to de- 
termine with some accuracy the number of 
passengers onthe train. If however, the in- 
dications as to this number so far received 
prove correct the price will be not far from 
$60 for the round trip from New York te Den- 
ver and return. This will include transporta- 
tion and one berth in a sleeper. Arrange- 
ments are in progress which the committee 
think will give satisfaction as to meals to be 
served on the train. This price will cover the 
round trip from New York and Albany, and 
the price will be equitably less from Buffalo, 
Pittsburgh, Cleveland, Toledo, Cincinnati, 
Louisville, Chicago and St. Louis. 

Should the proposed attendance warrant it, 
arrangements will be also made for a special 
sleeper to leave Cincinnati and Louisville for 
St. Louis ; the special cars thence will connect 
at some convenient point with the special 
train. 

i 
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Ali information practicable as to these and 
other points will be sent directly to members 
notifying the committee of their intention to 
attend the Convention. 

The committee will assign berths on the 
special cars as orders for them are received, 
and the necessary financial arrangements will 
require a remittance of $20 with the order for 
each berth. See form enclosed 

Programmes will be issued directly. ‘lhe 
president of the society, Henry Flad, Esq.,will 
deliver the annual address at one of the ses- 
sions of the Convention. 

Members are requested to transmit to the 
secretary the papers they are willing to pre- 
sent in order that a place may be given them 
in the programme. The families of members 
are invited to accompany them to the Con- 
vention. 

In order that the arrangements for trans- 
portation to and for accommodation at Den 
ver may be perfected it is necessary that the in- 


Jormation covered by replies on inclosed blanks 


be sent lo the committee at once. 
earliest convenience. 


Reply at your 


WitiiaM R. Herron, 
Witniiam H. WILEey, 
Rospert B. STanton, 
A. M. WELLINGTON, 
JouN BoGart, 
Committee, 
New YorRK, May 25th, 1886. 


The titles of papers published in Transac- 
tions since the last Convention, or in prepara- 
tion for publication, and upon which discus- 
sion is invited, are given below. 

Members are paricularly desired to take 
partin discussion upon any of the subjects 
presented, either by these papers of the past 
year or by new papers. Members are also re- 
quested to present papers upon other subjects. 


PAPERS PUBLISHED DURING THE PAST YEAR: 
302. (May, 1885.) The Problem of Submerged Weir:Clem- 
ens Herschel. 
303. Structural Steel: Edward B. Dorsey. 
304. Eleetrieal Transmission from Niagara: Ben amin 


Rhodes. 

305. — ~ Harbor Works at Copenhagen: H. C. V. 
Moller, 

306. (May.) Discussion on Levee Theory Tested by 


Facts: J. A. Ockerson. 

308. (June.) Deseription of some Experiments made 
on the Providence R L.. Water Works, to uscer- 
tain the Foree of Water Ramin Pipes: Edward 
B. Weston. 

309. (July.) The Preservation of Timber: Report of the 
Committee. 

310. (August.) The Preservation of Timber: Appendi- 
ces to the Report of the Committee, * 

311. (September.) The Preservation of Forests: F. 
Coltingwood. 

312. (September.) The Preservation of Timber: Discus- 
sions on the Report of the Committee. 

313. (October.) New Method of Making Conventional 
Signs on Original Topographical Maps: J. A Ock- 
erson. 

(October.) Power Brakes for 
William P. Shinn. 

3°5. (November.) Report of the Committee on a Uniform 
System for Tests of Cement. 

316, (November.) Behavior of Cement Mortars under 
various contingencies of use: F. Collingwood. 

317. (November and December.) The Cantilever Bridge 
at Niagara Falls: C. C. Schneider—with Discus- 
sion. 

318. (January, 1886.) English and American Railroads 
Compared: Edward B. Dorsey, 

319. (February.) The Disintegration of the Egyptian 
Obelisk in the Central Park, New York: T. 
Egleston. 

320. (February.) Formulas for the Weights of Iron and 
Steel Railway Bridges under Standard Speci- 
fications: George H. Pegram—with Discussion. 

321. (February.) An Aceount of Some Observations of 
Street Traffic: Francis V. Greene. 

322, (February.) Iemarks on the Aeration of Water— 
Charles B. Brush—with Discussion. 

323. (March.) The Abt Sytem of Railway for Steep In- 
clines: Walton W. Evans. 

324, (March.) Early Surveys and Reports in referenee 
to the Transmission of Trade across the Aile- 
gheny Mountains in Pennsylvania, known as 
the Allegheny Portage: Moncure Robinson, 
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Freight Trains: 
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. (April.) Discussions on the South Pass Jetties. 
. (May.) The Spongilla in Main Pipes; Desmond 
FitzGerald. 

327, (May.) On Increasing the Accuracy cf a System of 

Magnetic Bearings of aSurvey: Olin H. Landreth. 

328, (May.) Mexican Bridge Construction: J. Foster 

Flage. 

329, (May.) Excavation and Embankment by Water 
Power: Edward B. Dorsey. 

330. (May.) Permanent Transmitting Dynamometer: 
Charles A. Smith. 

331. (May.) Datafor Flattening the Ends of Railroad 
Curves: Albon P. Man, Jr. 

332. (May.) On Cranes as Labor-Saving Appliances: C. 
J. Appleby. 

333. (May.) Thermometer Scales: Fred Brooks. 

334, (May.) The Steamship America: Robert Gordon. 
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Abstract of the following papers have been 
issued in Records of Meetings: ‘European 
Sewerage and Garbage Removal,” W. Howard 
White ; ‘Water Works of Southington, Conn,” 
T.H.McKenzie ; “On the work done for the Pre- 
servation of the Dam at Holyoke, Mass., in 
1885,’ Clemens Herschel; ‘“‘Errors in Railroad 
Levels,” H. V. Hinckley ; “Evaporation,” Des- 
mond FitzGerald ; 

The following papers, not yet published, 
are also open for discussion. Abstracts of 
either of these will be sent to members who 
desire to discuss them ; 

“Vibration of Bridges,’ 8. W. Robinson; 
‘Description of Guard Gates at the Point 
Street Bridge at Providenee, R. I.,”’ W. D. 
Bullock ; “On the Strength of Columns: Dis- 
cussing the Experiments which have been ac- 
cumulated, and proposing new formulas,”’ 
Thomas H. Johnson; ‘‘The Cause and Pre- 
vention of the Decay of Building Stone,” T. 
Egleston; “On Specifications for Strength of 
Iron Bridges,’’ Joseph M. Wilson; ‘‘New For- 
mula for Compression Member,’’ R. Krohn. 

It is expected that papers on several inter- 
esting subjects will be presented. Reports are 
expected from the following Committees : 

On Uniform Standard lime; To Consider 
Changes in Organization ; To Consider a Plan 
for Creating a Library for Joint Use; To Con- 
sider the Proper Relation to each other of the 
Sections of Railway Wheels and Rails; On the 
Compressive Strength of Cements and the 
Compression of Cements and Settlement of 
Masonry. 

Discussion is requested upon any of the 
above subjecis by members who cannot attend 
the Convention. 

The Secretary will be glad to present these 
if forwarded to him previous to the Conven- 
tion. 

It is desirable that papers offered for pre- 
sentation at the Convention be sent to the 
Secretary not later than June 12th, so that 
proper attention may be given the subjects 
presented. 

JOHN BoGaRT, 


May 25th, 1886. Secretary Am, Soc. C. E. 


The American Society of Civil Engineers, 





The Society met at 20 0’clock Wednesday. 
Past President George S. Greene in the 
chair: John Bogart, Secretary. 

The following candidates were elected as 
members: William Algernon Brackenridge, 
Brooklyn, N. Y.; Robert Gillham, Kansas 
City, Mo.; Arthur Henshaw Howland, Boston, 
Mass.; Richard Leveridge Hoxie, Montgom- 
ery, Ala.; Herbert Sherman Huson, North 
Yakima, Wash. Ter.; Charles Edward Jack- 
son, New York City; William Henry Lawton, 
Jr., Newport, R. I.; Samuel Bingham McKee, 
Montreal, Can.; Charles Henry Sawyer, Stan- 
berry, Mo.; John Stewart Schaeffer, Newark, 
N. J.; Addison Moffat Scott, Charleston, W. 
Va.; John Findley Wallace, Keithsburg, Ill. 
As Associate, Calvin Milton Woodward, St. 
Louis, Mo. As Juniors: Samuel Eben Bar- 
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ney, Jr. New Haven, Conn.; Charles Pierre 
Bonnett, Morris Dock, New York City; Na- 
thaniel Oliver Goldsmith, Glendale, Ohio; 
Charles Malon Mills, New York City; Henry 
Bowman Seaman, Brooklyn, N. Y. The elec- 
tion of Joseph Albright, of Buffalo, N. Y. as 
a Fellow of the Society was announced. 

A paper by Palmer C. Ricketts, Assoc. Am. 
Soc. C. E. on “Some Constants of Structural 
Steel’ was read and discussed. 

A model of an apparatus for climbing 
chimneys for purposes of construction and re- 
pair, was exhibited by Mr. Arthur Westcott, 
of Liverpool, Eng. Four French engineers, 
on a professional tour of this country, were 
introduced by the Secretary, after adjourn- 
ment. 


oo 


The Connecticut Association of Civil En- 
gineers, 





The ninth meeting of the Connecticut Asso- 
ciation of Civil Engineers and Surveyors was 
held in the City Hall, Hartford, Conn., May 
26th, about 30 members being present. Among 
the features of these meetings isthe presenta- 
tion by members of blue prints of work in which 
they have been concerned. Among those re- 
ceived weretwo or three of the Greenville dam 
at Norwich, also designs for plumbing and 
other matters of professional interest. The 
first paper was by T. H. McKenzie and was a 
description of the Southington water-works. 
The storage reservoir has a capacity of 60,- 
000,000 gallons and is supplied from a region 
in which there are only three houses on the 
entire watershed. Three-quarters of a mile 
below is the distribution reservoir with a 
capacity of 3,000,000 gallons and a dam of solid 
masonry 170 feet long. The gates are so ar- 
ranged that water can be taken at any desired 
level and the well in the gate house can be 
emptied in five minutes. The gate house is 
on the inner side of the dam. The supply 
furnishes a head of from 200 to 240 feet in most 
of the area supplied with water. 


In the discussion following this paper Mr. 
Henry W. Ayres, Engineer of the Hartford 
water-works, was asked as to the comparative 
advantages of inside and outside gates. He 
said that outside gates were usually cheaper 
and gave better opportunities to control the 
water. This arrangement does away with the 
gate house, which is costly. The question, 
however, is affected by the local conditions, 
Under the present arrangement of the Hart- 
ford works water can be taken from any de- 
sired level, and that near the botton, which is 
not so good can be drawn off through other 
channels. Mr. B. H. Hull, the Engineer of the 
new Bridgeport water-works, gave some ac- 
count of the plan there adopted and of the 
progress made. He said that no city in the 
country had so suffered from bad water as 
Bridgeport has during the past twenty years. 
The water was drawn from the bottom of the 
pond, and was commonly called ‘bog soup.” 
The new dam isto be 624 feet long, the reser- 
voir being six miles from the city. In laying 
the pipes it will be necessary to tunnel some 
2,600 feet through the solid rock. Other mem- 
bers spoke on the same subject, among them 
Mr. Augur, City Engineer of Middletown, who 
explained an arrangement in use there. Mr. 
N. J. Welton, of Waterbury, said about halt 
half the reservoirs in the State had inside 
gates. He himself preferred that plan. 

Mr. F. W. Whitlock, of Waterbury, read an 
interesting paper on sewer assessments which 
contained much valuable matter. 

The papers will be published in fullin the 
transactions in due time, and will then be 
further noticed in these columns. 





Southern Society of Civil Engineers, 





At the meeting May 19th the following 
gentlemen were elected : 

Honokaky MEMBERS.—Brevet Major Genera| 
Q. A. Gillmore, Colonel of Engineers Uniteq 
States Army, New York City; E. G. Woodforg 
Civil and Mining Engineer, Associate Member 
Institute of Civil Engineers of England, City 
of Mexico, Mex. 

SENIOR MEMBER.—L. 8S. Randolph, Mechan.- 
ical Engineer, Stevens Institute of Techno}. 
ogy, 1883, Superintendent of Motive Power 
Florida Railway and Navigation Company, 
Jacksonville, Fla. : 

The President, H. 8. Duval, explained and 
illustrated a new and remarkable principle of 
hydrostatics, discovered by him, concerning 
the flow of water in pipes, which was discussed 
by Messrs. Smith, Ellis, Cloud and Barbot. 


rrr 
Liverpool Engineering Society. 





The usual fortnightly meeting of this society 
was held on Wednesday, May 5th, at the Royal 
Institution, Colquitt-street ; Mr. CoardS. Pain, 
Assoc. Inst. C. E., president, in the chair, 4 
paper by Mr. J. N. Shoolbred, B. A., M. Inst. 
C. E., entitled, “Tidal works on the Seine, and 
on other rivers,’’ was read by theauthor. The 
river Seine is affected by the flow of the tide 
for about ninety-three miles above Havre, of 
which the upper fifty-two call for no remark. 
for the next twenty-five miles lower down the 
channel has been confined, where required, 
within a narrow width, and its navigable bed 
considerably improved by means of H. W. 
training walls of rubble stone. ‘The result has 
been to reciaim 20,000 acres of slob lands be- 
hind these walls, which formerly formed part 
of the bed of the river. ‘These works were be- 
gun in 1845 and ended in 1867. The estuary, 
sixteen miles long, forms the lowest portion 
of the tidal compartment. Soon after the 
completion of the river-walls, accumulations 
of sea-borne sand from the coast of Calvados 
began to be felt in the north-eastern part of 
the estuary in consequence of the river being 
no longer available. These accumulations 
have been gradually extending seawards, till 
their area amounts to about 40,000 acres. The 
tidal capacity of the estuary has been dimin- 
ished by one- third. The entrance of the port 
of Havre is now very seriously threatened, the 
yearly accretions in its vicinity having 
amounted, for some time past, to about eight 
millions of cubic yards. So thatthe earlier 
improvement in the navigation of the river 
Seine threatens to be more than counterbal- 
anced by the deterioration of its estuary. The 
reclamation works on the Gironde, the Dee, 
and the Ribble are then briefly described, as 
also are the improvements by dredging on 

the Clyde, the Tyne, and the Tees. The Mer- 
sey is then touched upon, and also the effect 
upon it of the several proposals made in con- 
nection with the Manchester Ship Canal, with 
illustrative examples, such as the Thames ana 
Avon, in addition to the preceeding, which 
bear upon the matter in question. 

oo 


Short-cuts and Approxlmations. 





To find the number of tons of rails per mile, 
multiply the weight in pounds per yard by 
Y (exact). 

To find the cost of work extending overa 
series of years where the annual expenditure 
is uniform. Let a=annual payments, r= 
rate of interest percent. n = number of years, 
then 

' cost = t+1)" — 4 (exact), 

r 


To reduce velocity in miles per hour to feet 
per second, multiply by #4 or 14. 
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To find the pressure in pounds per square 
inch of a column of water, multiply the height 
in feet by .43. 

To find the height in feet of a column of 
water when the pressure in pounds per square 
inch is known, multiply pressure by 2.3. 

To find the height in feet to which a suction 
pump will draw water effectively, multiply 
average height of barometer in inches by .75. 

To find horse-power of a water-fall, multi- 
ply cubie feet per second x height of fall 
by .1. 

To reduce cubic inches to cubic feet, multi- 
ply by 00058. ; 

To reduce cubic feet to cubic yards, multiply 
by -03704. 


To reduce cubicinches to U.S. gallons, mul- 
tiply by .00433. 

To reduce cubic feet to U.S. gallons, multi- 
ply by 7.48. 

To reduce U.S. gallons to feet, multiply by 
134 

To reduce imperials to U.S. gallons, multi- 
ply by 1.2. 

To reduce pounds avordupois to net tons, 
nultiply by .0005. 

To reduce pounds to gross tons, multiply by 
00045. 

To reduce pounds to cwts., multiply by .009. 

To find the horse-power of any boiler, mul- 
tiply the total area of heating surface by .1, 
orifa nearer approximation is wished, by the 
constants for different styles of boilers given 
below : 


For plain cylindrical boilers............ 125 
“ large flue boilers............. Pe a as ol 

“ return tubular boilers..... ee seas .067 
“ locomotive boilers.......... ete cer .077 
“ upright tubular boilers.............. .05 


water tube or sectional boilers...... .09 


The breaking weight of ordinary hemp cen- 
tered wire rope, nineteen wires to the strand, 
varies approximately with the squares of the 
diameters taken in quarter of an inch, e.g., 
the breaking weight of a rope 1 inch in dia- 
meter {16 net tons of a 2-inch rope § = 64 
net tons, about 4 of which is safe for hoisting. 





CORRESPONDENCE. 


Ventilation of the New Croton Aqueduct :— 
Correction, 





New York, June 1, 1886, 
Epttorn ENGINEERING. NEWS: 
ln the report of the Board of Health, published in 
your last, speaking of the systems and appliances for 
ventilation used on the Aqueduct, I am quoted “It 
would be perfect if the problem were: how not to do 
it.” My report to the Chief contains that phrase, but 
only in connection with the upper end of the work— 
that above Tarrytown—not the whole. As I do not 
wish to ridicule honest endeavor I wish you would 
nake this correction. Cc. L. KaumBaca, Insptr. 


River and Harbor Improvements. 


U. 8. ENGINEER OFFICE, 378 St. Paul St. 
Battrmore, Md., May 25, 1886, 
Proprietors of the Sun, Baltimore, Md. 

GENTLEMEN, I have been requested to address you a 
letter on the subject of the improvement ot rivers and 
harbors in the United States; I comply, though always 
hesitating about obtruding upon the public my views 
on any subject. Of course it remains with you to de- 
cline their publication, in your discretion, 

The river and harbor bill, when annually under dis- 
cussion in Congress, is generally vigorously criticized 
inthe metropolitan newspapers, and thecue is taken 
from them by the provincial press. As was well re- 
marked by Hon. Mr. Wilson, of West Virginia, in a re- 
cent speech in Congress, “ mucls of the criticism in- 
dulged in by the press of some sections of the country, 
and echoed in the debates on this floor, is unfounded 
and uninformed.” 

These criticisms are usually of a very general char- 
acter and seldom go into details. The truth is that no 
bill on any subject containing many items is going to 
be free from objections so long as men are legislators 
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and so many diverse interests are to be considered. If 
river and harbor bills be analyzed it will generally be 
found that the percentage of improper items is very 
small. 

A great prejudice has grown upin the country with 
reference to this matter. Thorough ventilation would 
do great good. A rule reported to have been lately 
adopted in the Senate is an excellent one, requiring 
their committee on commerce to give reasons why each 
item they recommend should be appropriated for. This 
will cause a thorough discussion and scrutiny of each 
item. 

It is very doubtful whether a single one of these ob- 
jectors ever read through a river and harbor bill, 
although very ready to talk about “ mud-puddles,” ete. 
We heard recently from an influential quarter a sneer 
about the improvement of the “roaring Kanawha.” 
This gentieman, well-meaning but “ uninformed,” as 
Mr. Wilson remarked, does not know that the Kana- 
wha is in its ordinary stage as great a river as the 
Seine at Paris, and flows through one of the finest coa! 
flelds in the world. It is derided because in the low 
water of summer some of the shoals are impassable ex- 
cept by vessels of very light draft. But there is abun- 
dance of water in the river as all times if properly 
utilizedto make a navigable depth of not less than six 
or seven feet at the lowest stages, and to do this is the 
object of the improvement. 

This is ashort river, entirely within a single state, 
and yet its improvement isa subject of national im- 
portance, as was clearly stated by Mr. Wilson, from 
whose speech already referred to, the following quota- 
tion is taken: 

“Even in a greater degree is this true of the amount 
expended for the Great Kanawha river. While the locks 
and dams which have been placed upon that stream 
have during their construction given temporary em- 
ployment to labor in West Virginia, and have developed 
aline of magnificent colleries along that river, these 
improvements have also provided an outlet for the 
products of those mines, and permanently cheapened 
coal to the dwellers along the Ohio and the Mississippi, 
and the few hundreds of thousands of dollars expended 
in this work, which, according to the gentleman from 
Iowa, is local, have thus extended their benefits to 
many surrounding states.” 

If you approve, I will continue this subjectin another 
communication, taking the liberty to close this by an 
extract from another and recent speech in the Senate, 
which contains most important statistics and argu- 
ments: 

“In a newly settled country the natural water-courses 
arethe only highways available for heavy transporta- 
tion. As populatiun increases and the country is de- 
veloped, railways are built, and, for atime, they can do 
all the business required, thus apparently superse- 
ding water transportation altogether ; but as the wealth 
and density of population still further increase the ne- 
ecessity for water transportation again asserts itself. 
So true is this that now on all sides we find a cry raised 
forthe improvement and greater use of water ways. 
The necessity for paying increased attention to our in- 
land navigatiou has been forced upon the public in this 
eountry by the combination which railway companies 
have managed so skillfully to arrange and work for 
their exclusive benefit. It is not in this country alone, 
however, that a tendency to revert to the older means 
of transit is noticeable. Throughout the world of com- 
merce the desire for more direct means of conveying 
goods in bulk prevails.” 

“By the cession of Alsace and Lorraine, France lost 
the connection between the northern tributaries of the 
Rhone and the Rhine, which were united at Strasburg. 
She set to work without delay to reunite these two 
lines of communication by a new canal, constructed on 
their side of the Vosg:'s, the estimated cost of which 
was sixty-five million francs. This work must now be 
complete, or drawing towards completion. Even the 
Russians have been at work converting St. Petersburg 
into a seaport by acanal twenty miles in length. At 
the mouth of the Danube and the Mississippi great im - 
grovements have been carried out with marked suc- 
cess, giving to the Danube twenty feet of water in place 
of 9 feet, and increasing the low-water depths of the 
Mississippi from 8 feet to 30 feet, with the result that 
the exports from New Orleans have increased many 
fold. Manchester is about forty miles from Liverpool, 
with six lines of railway connecting the two cities, yet 
it is proposed to connect the two cities by a ship-canal 
to cost $40,000,000.as the numerous railway lines are 
considered insufficient to transport economically heavy 
and bulky merchandise. In this connection I desire to 
read a statement by Major W. R. King, one of the ablest 
of the corps of engineers of the United States army: 


“This is evident from the experience of older coun- 
tries, for, although we are in our own estimation a 
wonderful nation. we are not exempt from the laws of 
nature, will probably obey ‘manifest destiny’ about as 
others have done before us, and we are not so wise but 
that we may profitably take lessons from their experi- 
ence. France, for example, with an area of about four- 
fifths as large as our State of Texas, and a population 
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thirteen times denser than that of the United States, 
has 18,000 miles of railway, or about one mile of railway 
to eleven miles of territory, while the United States 
have only one mile of railway to twenty-nine miles of 
territory. 

“ Notwithstanding these facts and the enormous 
Strain upon her finances for war expenses and in- 
demnity, France is expending sums on her water-ways 
that would make our short sighed economists howl 
with alarm. For rivers, she proposes to expend $13,200,- 
000; for canals, $142,600,000 ; for harbors, $20,000,000, mak- 
ing in all $175,800,000 to be expended in the immediate 
future for these improvements—a sum larger than all 
that has been expended for rivers and harbors by the 
United States since the foundation of the government. 
This last, including all unexpended balances, amounts 
to only $ 136,112,576, and if we include the $31.021,423, 
which covers all that has been expended by states and 
private corporations for river improvements, so far as 
ean be ascertained, the amount would still be only 
$167,134,000, or $8,000,000 less than this one appropriation 
by the French. 

“Germany affords another excellent example of how 
river navigation ought to be developed. With an area 


almost equal to that of France, and only one-seven- 
teenth as great as the United States, she has fifteen 
times our density of population, and a mile of railroad 


to every nine square miles of territory, instead of one 
to twenty-nine, as we have. She finds it advantageous, 
however, to expend far greater sums for river improve- 
ments than the most enthusiastic advocate of internal 


improvements would think of expending on our rivers. 
On one stream not as large as some of the branches of 
the Tennessee, say the Holston or Clinch, she has ex- 


pended $20,000,000, and I am informed that a cable- 
towage company on one of these rivers, which is too 
rapid forordinary navigation, has achain cable 100 miles 
long, which enables boats to make regular trips accord- 
ing to schedule and carry freight at about half a cent 
per ton per mile, for short as well as for long distances, 
This towage company pays six per cent. dividends on 
its capital stock, which is considered a good investment 
in that country.” 

“ Among the advantages of river improvements may 
be mentioned: 1. They furnish means for the trans- 
portation of heavy and bulky commodities, such as 
coal, iron, ore, scrap and pig iron. stone and timber, 
which often will not pay the cost of transportation by 
rail; 2. They keep in check the grasping tendencies of 
railwuy companies by controlling freight rates and facil- 
ties.” 

In the next communication I propose to refer es- 
pecially to the smaller works of Maryland. 

Respectfully yours, 
Wm. P. CRAIGHILL. 
Se ee a 


Review of the Foreign Engineering and In- 
dustrial Press, 


Specially prepared for ENGINEERING NEws. 


Le Genie Civil.—The last number has an interesting 
article on the meter for steam and fluids invented by M. 
Parenty. It is, in fact, an apparatus consisting of a 
rheometer, a steam gauge (differential with mercury), 
a balance beam, a weighing cam and a graphic register, 
The series of articles on the exhibition of public works 
appliances, which was organized by the syndicate of 
French contractors, is continued, trucks and inclined 
planes being reviewed. The paper has lost one of its 
most eminent contributors, M. Leon Boyer, general 
director of the Panama canal works. He fell a victim 
to the yellow fever at the early age of thirty-five. He 
will be best known, however, by his masterly achievc- 
ment, the construction of the famous Garabit viaduct, 
which has a span of 165 metres, at a height of 124 metres. 
We are glad to sse the Genie Civil keep up its high 
standard of excellence, although it draws upon a larger 
field than would be possible for a paper in this country, 
where specialties are sharply defined in journalism. 
The French scientific papers contain very able articles, 
but owing to the lack of advertisements and enterprise 
the trade journals are generally very mediocre. A rag, 
said to represent the iron interest is so utterly shabby 
that it would scarcely answer for unanswerable pur- 
poses. 





Les Annales des Travauz Publics.—The metallic 
bridge-aqueducts built in Paris by the Chemin de fer de 
? Est furnish the material for the principal! article in 
the last number. The illustrated foreign chronicle is, 
as usual, very well done. 


Zeitschrift des Oest Ing. u. Arch. Vereins.—The Aus- 
trian Engineers and Architects Society have the un- 
usual allowance o two publications—a weekly and a 
quarterly, thie latter containing the more lengthy con- 
tributions. A lecture by P. Klunzinger on “ The rela- 
tions of a system of river regulating with the carrying 
Ofi of floods” is a continuation of the views of the author 
which are backed up by several formule and calcula- 
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tions. Some of his remarks seem very sensible, al- 
though he confesses that his investigations have not 
been sufficiently extensive, He says ‘ Everything that 
contributes to a greater rapidity of the water discharge 
will produce an increase of the high water.” In the 
general formula for the rapidity of water courses: 
r= KYRJ 

the increase of each of the three factors will be at- 
tended with an increase of the rapidity, and of the 
high water. The high waters are therefore increased 
altogether independently of the duration of the rain 
and of the flow elevation by: 

1. A lessening ofthe roughness of the profile, that is 
by an augmentation of the co-efficient A or, iu other 
words by regulating and evening the river bed, and the 
banks of ali the water courses in the region, 

2. By an inereas: of the hydraulic depth R, that is, 
by deepening, or elevating the water cross section, 
generally by narrowing the h'gh water profile by 
means of dams etc. 

3. By strengthening the fall J of the water courses, 
and consequently by the removal of windiugs. The 
subject of floods and freshets is one of peculiar interest 
to engineers in this country, and one that calls for 
m reattention. There is also a very exhaustive ar- 
ticle, especially so far as Austro-Hungary is con- 
cerned, on “ The development of iron production dur- 
ing the last ten years.” Some fine drawings of the 
New Court Museumin Vienna, complete a very good 
number. 


Rivista di Artiglier:a e Genio.— We have received 
several numbers of this publication from the Italian 
Artillery and Engineering Department. Most of the 
articles are, as might be expected of a military engi 
neeriug character. An article by Captain Mirandoli 
on Military Engineers, or rather, on tie different 
branches of whatthe author terms “technical infan- 
try,” shows that the “ sappers and miners” are not 
yet doomed to find their occupation gone. “ The man- 
ufacture of large cannons abroad "is a continued arti- 
cle and is an indication of how elosely military men 
are observing what is being done in projectiles, 


Moniteur Industriel (Brussels).—The continued labor 
troubles in Belgium have their origin in the depressed 
condition of the iron avd coal industries. The Belgian 
journa's deny however, that the situation is as gloomy 
as depicted by the English press. The Cockerill Com- 
pany has taken away some few orders for rails for Aus- 
tralia, and there is afuramount of workon hand. It 
Is believed that the selection of Antwerp as a port of 
call for the North-German and the Danish lines of 
steamers will be productive of a good deal of new trade. 
An article on the projected Metropolitan (Elevated) road 
in Paris deals mainly with the objection of the Socicté 
des Amisdes Monuments Parisiens to the proposed route. 
The march of improvement cannot well be delayed, 
but the Parisians will hardly approve any line that 
would seriously detract from the artistic aspect of 
their city. Stillthe Romans seem to view with great 
complacency the running of new roads over their 
classic highways and the Italian papers were very 
abusive ashort time ago of an English society that 
wanted to preserve the “Stones of Venice.” No hoar 
antiquity stands in the way of the engineer's utilitarian 
projec.s in this country. 


Eisen Zeitung.—The German iron trade is much ex- 
ercised by the resent advance of the Russian duties, 
which ace now almost prohibitory. In i877, the duties 
were increased fifty per cent.; in 1881 a further advance 
of ten per cent. was made, while in 1882 the duties on 
some manufactured articles, as wire, Were alt gether 
prohibitory, 80, 100, 200 and even 400 per cent. ad val- 
orem, There is at present a real and a bitter industrial 
war being waged between England, Germany, France 
and Belgium. 

ee 


Tue Jeli made a small advertising contract the other, 
day. “The advertisement was to go in thirteen times 
top column next to poetry, following and preceding 
pure matter notices, paper sent regularly during life 
of contract, electrotype used, failures to insert made 
up, editorial mention, electro underlaid, 3 mo., tf. e. o. 
w. d., & w. p. d. q. ete. No pay if these conditions were 
not lived upto. They now write us and say that ‘if 
you prefer it to cash, we will send you the amount in 
Godfrey's anti-suction rubber composition.” God- 
frey’s anti-suction rubber composition! After all these 
conditions to want to load us up with Godfrey's anti- 
suction rubber composition! Gail! felluw mortals, gall! 
- Estelline (Dak.) Bell. 
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CoLuMBus, O.—The Board of Trade bas indorsed the 
enactment of a law to permit the water-works trustees 
to contract fora new pumping engine without haying 
the money in the treasury; the pump to be paid for by 
the earnings of the works, 


ENGINEERING NEWS AND 


' Another Home-Made Testing Machine. 


U. 8, ENGINEER JFFICE, 
JACKSONVILLE, Fia., May 26, 1886, 


EpITroR ENGINEERING NEws: 

I send you herewith a drawing and description of a 
testing machine which has proved most useful to us 
this winter in oar work at Fort Marion. 

Hoping that it may be of interest and use to other en- 
gineers, Iam, 

Very respectively yours, 
W. M. Brack, 
First Lieut. of Engizeers, U. 8. A. 


The machine as herewith illustrated consists 
essentially of a counterpoised weoden lever 10 
feet long, working on a horizontal pin between 
two broad uprights 20 inches from ene end. 
Along the top of the long arm runs a grooved 
wheel carrying a weight. The distances from 
the fulcrum in feet and inches are marked on 
the surface ofthelever. Aclip for tensile tests 
is suspended from the short arm 18 inches from 
the fulcrum. Pressure for shearing and com- 
pressive stresses is communicated through a 
loose upright, set under the long arm at any 
desired distance (generally 6 or 12 inches) from 
the fulerum. 





W. Fixed Weieht. W. Rolling Weight, W. Counter- 
poise. J, Block tor Shearing. 4. Block for Crushing. 
C. Tensile Strain Clips. 

The lower clip for tensile strains is fastened 
to the bed plate. On this plate the cube to 
be crushed rests between blocks of wood, and 
to it is fastened an upright with a square 
mortise at the proper height for blocks to be 
sheared. The rail on which the wheel runs is 
a piece of light Tiron fastened on top of the 
lever. The pinisiron. The pin holes are re- 
inforeed by iron washers. Theclips are wood 
and are fastened by elevis joints to the lever 
arm and bed plate respectively. When great 
stresses are desired extra weights are hung on 
the end of the long arm. 

This simple but effective machine was made 
at Fort Marion, St. Augustine, Fla., out of 
materials on hand by the ordinary workmen 
employed on the repairs of the fort. Most of 
its details were devised bv Mr. F. W. Bruce, 
U. S. Overseer at the fort. During the past 
winter it has done very effective work in test- 
ing cement, coquina, concrete and natural 
coquina rock, Pressures of 3,000 pounds have 
been developed with it. Improvements sug- 
gest themselves from time to time as the ma- 
chine is used, 


MINNEAPOLIS, Minn.—The following are the salaries 
fixed for the current year for the city officials: 












AtROPMOY ccc cecces covgeerseveses -saddue ddevvbhee bb ane $3,000 
Assiotant AttOPMey...s.c.ccccccrevccccesccncessocees 1,500 
COMptroller.....cscevereceecseeeseereers seees goudin + 2,500 
Deputy oi cece cccececvcveccrcccscseeecccsvenes seeseas 800 
"TPREASUTET. «6... -ee oe pb ebe ws ease ceewcseeecetesebeseee 1,200 
Clerk and Assistants ........05 665 6 ce ccee ee ceneees 2 500 
DRE BOP 6 5 ab.0'6.0.04 00.0.) 6% 0040.00 nian emake 1,000 
EMg@in@er. .---- ce ceccecceccceceencersnccsecenseeeens 3,500 
Superintendent of Poor... 6.66.66. c cece cece wees 2,000 
CeesRRR vn sca cle woiedn sos we guiness cengecesncucgnccecvccereees 900 
Poysician...... 1,500 
Heal'h Officer..-...---- . +» 1,500 
Building Inspector...... {aia eee iawn 2 000 
RRR Gigs és weinivinnd cues eae Ktieaen 1,500 
Assistants .....-..055 caee os 900 
Meat Inspector...........-.-++++ +s» = 1,500 
Arsistant...-. sees eeee ee ees gedde ccdveiewdeecad siseee = 9,900 
Street Commissioners «++.-.-- 6.5.65. 60s Uinsgehesen 800 
Pound Musters........- ANP Ndieeh hak wie b6ae teak s 500 


Boston, Mass.—The committee on s2wers has recom= 
mended that « loan of $600,000 be piaced in the sinking 
fund to construct a system of sewers, the places and 
expenses being as follows: In Ashmont, $120,000; other 
districts in Dorchester, $86 000; Beacon street, $25,000; 
Brighton district, 975,000; West Roxbury distriet, $75,000 ; 
city proper, $120,000, 





WATER 


From the report of Stevenson Towle, C. F. late 
Chief Engineer of Sewerage of this city we extra "t the 
following: 


Systematic examinations of the old sewers haya 
brought to light many unexpected defects, seyerg) .y 
which are of serious character and will have to recoiys 
immediate attention. Sewers heretofore free fron, 
structions are now found filled with deposits of asp, 
and street-dirt, mixed with solid sewage matter ana 
manufactory wastes, all of which have to be remoye| hy 
hand at great cost. One cause of this obstruction is top 
found in the recent economy practiced in the yse + 
Croton water, the free and constant use ot which bith. 
erto servod to fivsh the old sewers and keep them trax 
from obstructions, overcoming to a great exten , thoir 
imperfect form and arrangement, Another cause js pho 
practice of the men employed in the Street Cleaning 
Depart ment of lodging street-sweepings in the guttorn 
and of sometimes depositing it in the street basins 9) 
rect. 

Many of the old sewers are of a size very much larger 
than can be flushed or kept clean by the small quanti 
of sewage passing through them, which, spread over 
the broad bottom of the sewers, has less velocity thay 
is necessary tocarry on ita solid portion, which later 
setiles and accumulates, until it becomes necessary ¢ 
remove it by hand. Many such sewers are of excolloy: 
and durable workmanship; and to replace them by 
sewers of proper size and form, would be both expe: 
sive and unwarranted, especially when located jn 
crowded business thoroughfares. It is found pract 
able however, to form a now invert bottom within these 
sewers, without disturbing them or the streets in wh oy 
they are laid; and this has been done in several instances 
with great success, causing no inconvenience to the 
traveling public, by permitting our laborers to enter 
the sewers through the manholes, and to carry on the 
work of building the new floor or invert to an un form 


s 


grade throughout, entirely inside of the sewers and 
without breaking them down or altering their external 
size orshape., The flow of sewage inevenses in depth 
when confined within the smooth sides and bottoms of 
these inverts, and its velocity isso greatly accelerated 
that no deposit can take place. 


Fra, 1. 
Seotom ef Sewer with Selfcieamng avert Bottom, 


Crination. 








Fria. 2. 


Figure No, 1, in the annexed plan, shows a section of 
sewer with new invert bottom.formed of concrete, with 
facing of vitrified earthenware moulded to shape: anc 
figure No. 2, a section of old sewer filled with deposi! 


GALEsBURG, IIl.—The proposed new system of water 
works, contemplates a large reservoir, four miles dis- 
tant from the city. Thedam at the head of this reser 
voir is located over a mile east of the C. B. & Q. KR. 
east of Galesburg. It extends east and west across 
Court Oreek, which, with two branches from the north. 
makes the source ofsupply. It will be 400 feet long, and 
18feet high. The greatest width of the reservoir 's 
about 800 feet. Forty-five acres will be flooded, the 
water extending back three-quarters of a mile. The 
capacity of this reservoir is now estimated at $130.0. 
000 galions. The system of mains will include four 
milesof 16 inch main, Within the city there will be 
thirteen miles of main, additional to that of tie old 
works, making a total of twenty one miles. All save 
one mile of this willbe frum twelve to six-inch pipe 
The one mile will be 4-inch pipe. It is proposed to putn 
145 new hydrants, makifg a total of 228, With regard 
the the sale of the old works, unless the city becom" 
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the purchaser under this decree we do not.at first view, 
see how it can engage in the eonstruction of new water 
works, The valnable part of the present Company's 
properties is the franchise, and the Court having or- 
dered this to be sold would probably interfere to pre- 
yent the city taking any action to render it of no value 
in the hands of a purchaser.—Galesburg Republican 
Register, 


AtBany, N. Y.—The special water commissioners 
have decided to go on under the Act creating them, 
and award contracts for the erection ofa plant for 
driven wells and the necessary machinery for supply- 
ing the city with water by that means. 


Kaneas Crry, Mo.—Proposals are invited for twelve 
miles of cast-iron water-pipe, to sustain a pressure of 
900 pounds to the square inch, for the new water-works, 
The capacity of the machinery is to be 2,500,000 gallons 
per twenty-four hours, 


LIncOoLN, Nes.—The sewerage plans drawn by Chester 
B, Davis and George E. Waring have arrived and are 
on exhibition side by side in the council champer. To 
the average citizen they are about as interesting to 
look at as @ panorama exhibition of the Holy Land and 
as intelligible as the marks on atea chest fresh from 
Hong Kong.—Lincoln, Nebraska State News, 


PRINCETON, Iux., is considering the question of iatro- 
ducing water-works, and a sachem,. has been presented 
to the council by J, L. Hotehkin; his proposition is to 
put in ninety publi@hydrants at an annual cost of $4,010, 
for ten years, with the privilege of the city buying the 
plant outright by that time, if deemed advisable. 


Conny ISLanD.—The route of the new sewer being 
conatrueted by the Gravesend Board of Health, is as 
follows: one of the main pipes runs from the caisson 
on the north side of the creek down West Fifteenth 
street through Coney Island creek and to Surf avenue, 
along which it will proceed as fer as Paul Bauer's hotel, 
from which point a smaller pipe will continue along 
Surf avenue to West Fifth street, which is east of the 
Vanderveer property, and down Weat Fifth street to an 
avenue a quarter of a mile north of Surf avonue. 
Down this it will proceed to West Fifteenth street again, 
the main pipes thus forming a square enclosing all 
the most important buildings on Coney Island. Atthe 
caisson the sewage will be deodorized and used for 
farm purposes, under the system of James J. Powers, 
the sanitary engineer of the city, with whom City 
Engineer Robert C. Van Buren is associated in the 
capacity of consulting engineer, The hotel keepers 
and railroad men are up in arms against the prosecu- 
tion of the work, claiming that the tearing up of the 
streets will ruin the season’s business, and that even if 
proceeded with it will not be available until the next 
season, and may therefore reasonably be constructed 
after the present season is over. 


Lincoun, Nes.—The following is the estimate of cost 
submitted with plans and speciilcations for a system of 
sewage by Mr. Geo. E. Waring: 
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| ve | Av’ ed’pth | Cost | Total 
Bize. Length. oleut. per ft. cost, 
| a 
inch feet feet 
6 80,930 8 8 .35 | $28,325.50 
~ 35,670 8 Al | 14,624.70 
10 2,830 M 43 1,216.90 
12.. 4,430 s i. et 2,215.00 
15.. 3,210 ~ .15 2,407.50 
18.. 1,230 ~ .90 3,107.00 
20.... 2,740 8 1.10 3,014.00 
Totals,...-| 131,040 $52,910.60 
Add for ccting deeper than | B feet... .sccrcevees 387.50 
$53,298,10 
Cost of distributing pipe..-.....-.-.eeeeeeeeeeee 2,179.00 
Total cost of pipe laying, excavating and dis- 
SEEM: 0.00 scp cracecccccenacreroapsecgnncocce $55,477.10 
Manholes, 17, at $30..... eesbeea waned deengenescecae 510,00 
Flush tanks, 105, at $50....+ 6... ++ .c08s Senthienirs 6,250.00 
Flush tank (500 gallons), 1 at $100. eGe coceen weve 100.00 
Flush tank, (10,000 gallons), 1 at $1,000.......... 1,000.00 
Te ss vitere pers cans Ee Tee 
Add ten per gent. for contingencies... 6,233.71 
Patel 0:0 verzctencecee ener anhaey hence ceseecnere ne $68,570,81 
Add fifteen per cent. fo: engineering.........- 10,%56.62 
ON a iii ticenremnaaiareatnacen siaieebdiatulatieh ine $78,867.43 
Royalty on 131,040 feet of: sewers at ten cents.. 13,104.06 
Grand total....... Madtins veh ete taneebdebere $91,971.43 


Minneapouis, Kax., is to have a system of water- 
works. Address M. A. Arnott, 
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No. 18. Water Pressure in Mains of Various Cities 


OOMPILED BY J.J, BR. CRORS, 


TOWN AND State. 


Topography. in town, 
feet, 

Lanadale, Pa. wo 0 
Litehfield, Lil. level, 0 
Longmont, Col. rolling. 15 
Martinsburg, W. Va. _ hilly. 
Mason City, In. rolling. 0 
Maaaillon, Ohio. hilly. 76 te 126 
Mattoon, Lil. level, 0 
Mayaville, Ky. rolling. 
Menominee, Mich. level. 
Menomonee, Wis. level, 
Nor. Attleboro, Mass, hilly. - 
North Conway, N. H. | billy. 40 
Norwalk, Ohio, level, 50 
Norwich, N. Y. level, wto 6O 
Owensboro, Ky. rolling. —— 
Owen Sound, Ont, level, Loto 
Peru, Ind. level, 0 
Pittston, Pa. hilly. — 
Plymouth, Mass. hilly. - 
Rockford, Il. level, 40 to 60 
Rome, Ga. hilly. - 
Saratoga Spr’gs, N.Y. sloping. 106 
South Bend, Ind. level. w 
Torrington, Conn. | level, 30 
Woburn, Maas. | billy. — 


CoLeMAN, Tex.—Subscriptions are being 
building water-works, 


received for 


Pine Buvry, ARk.~Negotiations are in hand for es- 
tablishing a Holly system of water-works. 


SPARTANBURG, 8, C.— 
build water-workas. 


A proposition has been made to 


JAMESTOWN, Dak.—The proposals for 
works will be opened to-day. 


new water- 


Ev Paso, Tex., will issue bondsto construct an ex 
tensive sewerage system, 


CHATTANOOGA, TENN.—A company has been incorpo- 
rated by Charles G. Anderson, M. H. Clift.—-Muahan, 
Trimble, and J. A. Hart to build water-works. 


Sv, CoarnLes, Minn.—The city has let the contract for 
building a system of water-works to M. Toye of Wi- 
nona. There will be 3,600 feet of 3-inch main. 


Trenton, Mo.—The Trenton Water Company has 
been incorporated with a capital stock of $75,000, Adam 
H. MeCormick and others, incorporators. 


Oscopa, Micu.—The tax-payers have voted to bond 
the village for $7,000, for the purpose of putting in a 
complete system of water-works. 


CoLumBus, Nes. Proposals for the erection of the 
new water-works have been opened; the bid of J. D 
Brewster of the same city was the lowest —$20,000, 


Lonoke, Ark.—The Town Council is agitating the 
question of erecting water-works at that place, and 
there is probability of the work being done shortly. 


York, Nesp.—The contract for the water-works has 
been awarded to W. J. Cooper, of Lincoln, at his bid of 
$29,350, A. L. Strang, of Omaha, bid exactlyithe same 
figure. 


Sr. Lous, Mo.—The Board of Public Improvements 
has appropriated $65,000 out of the water pipe fund for 
the purpose of extending and laying new lines of pipe 
on a large number of streets. 


Lirtite Rock, Agx.—The Home Water Co., bas com- 
pleted the new pump house and begun to set the pumps. 
The work in the settling and distributing reservoirs is 
progressing rapidly. 


BRECKENRIDGE, Cot.—A special election was held 
May 25th, for voting on the issue of $8,000 in bonds for 
erecting a reservoir system of water-works. The re- 
sult was two to one in favor of issuing the bonis, and 
the City Couneil will proceed to contract for the work. 


Wapasu, Inp.—The City Council has notified Jesse 
W. Starr, the Philadelphia water-works contractor, 
that unless he resumes workon the city water-works 
within the next fifteen days the contract will be can- 
celled, Operations were commenced in September, and 
when winter set in the work was abandoned and has 
not been begun this spring. 


Sriverton, Con.—The Silverton Water Company has 
sued the town on complaint that the ordinance grant- 
ing the charter provided that the town should pay 
$2,900 perannum for the use of water for twelve hy- 
drants; when the case came up recently the town at- 
torneys claimed that the ordinance was not passed by 
a vote of ayes and noes, as appeared by the town 
records, and it was, therefore, illegal, and that the 


FROM SPECIAL RETURNS, JAN., 


1nd, 


In Business District. 


Difference of level | 


Day Pressure, Night Pressure. Fire Pressure 
lbs. Iba, Iba 

So Mw So 
6uto 0 ao to 100 we to 126 
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town government can only pay the water-works a 
3-mili tax upon the valuation of the town property 
The valuation that was made in 1884 being $700,000, the 
water company was entitled to but #2.160, which the 
town had offered to pay. This suit was entere! about 
July 1, 1845, and the amount sued for is $1,655 for water 
rents due upto that time, and interest. Judge Havt 
rendered judgment for the amount claimed by the 
Water Company, and the town gave notice ofan appeal 
tothe Supreme Court. The Water Company now say 
they will bring suit for water rents from July 1, 1885, to 
the present time, at the rate of $),900 per annum, and 
the town will fight it on the ground that the company 
has failed to fulfil the contract by keeping the reser 
voir water-tight, and that recent testa prove that the 
water supply is very insufficient for fre purposes. 
Tux Gosnen Dam.—Poople living in the Mill river 
valley, Northampton, Maass., are apprehensive as to the 
safety of the dam at the Goshen reservoir: Engineer 
Davis has examined the embankments twice within a 
few weeks and reports that there is no occasion for the 
least alarm. Both the mill owners and those who 
fear trouble propose to petition the commissioners to 
make a thorough investigation, and a board of engi 
neers will be empowered to do what they think best to 
remove any question as to the durability of the dam. 


ARTESIAN Wau Capactty.—The artesian well being 
sunk for the Ashcroft Mfg. Co., Fast Bridgeport, Conn., 
was tested recently to determine how much water the 
well would furnish at the present depth. This was 
done by setting a pumpin the well and taking al) the 
water out. Pumping was kept up for several hours, 
which served to open the seams In the rock from 
whence the supply is furnished, As the well is only 
6inches in diameter, at the present depth of 165 feet it 
will only hold, asa reservoir, about 175 gallons, which 
can be pumped out ine few minutes; then the supply 
itself ia drawn on, and the amount can be determined 
in one hour’s pumping. The well is now 65 feet in 
earth and 100 feet through solid rock, and will be sunk 
still deeper in order to increase the already large 
supply. A recent test showed about 25,000 gallons per 
day standard. 


DRAINAGE IN OnTO.—Dexter, O.. May 31. The Luce 
Dredging Company, of Toledo and Chicago, will enter 
upon the work of deepening and widening the channel 
in Little River ina few days, They have their dredge 
drill already constructed and launched, and are now 
putting in the machinery. They expect to put the 
river in such a condition as to prevent overfluw, and 
thereby reclaim large bodies of land in which they are 
interested, and also to open up large timber intereste, 
They will commence work where the Cairo branch of 
the St. Louis, Iron Mountain and Southern Railroad 
crosses Little River, and work through to the southern 
boundary of New Madrid county. At the starting 
point they will put in side tracks for the purpose of 
giving them shipping facilities for the timber they ex- 
pect to boat up the river. If this project suceeeds—of 
which there is little doubt, as the company is a strong 
one, and they say they know what they are undertak- 
ing—it will lead to more extensive drainage schemes in 
this section of the State, A corps of engineers are at 
work surveying the river, making maps and outlining 
the work.—8t. Louis, (Mo.) Globe, Democrat, 
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RUSSELLVILLE, ARK.—Money is being raised for the 
purpose of building water-works, 


BincuHamTon, N. Y.—The annual report of the Super- 
intendent of the water-works has been issued. The 
engines pumped an average of 2,394,418 gallons of 
water, at a total cost forthe year of $1,462.62 for fuel 
used for pumping. The average daily cost per day for 
fuel was $4.01. They used 969 tons of screenings and 
soft coal. The cost of raising 1,000,000 gallons of water 
1 foot high was4*s cents. The gallons of water pumped 
per pound of coal consumed were 451. 





NEWS OF THE WEEK. 


CONTRACTING. 


Gravel Roads.—At Council Bluffs, Io., an extensive 
bed of gravel has been struck, and it is proposed to put 
a layer 2 fect thick on the streets. 


Minneapolis, Lyndale & Minnetonka R. R.—Woods 
and Lovejoy have the contract for grading tbe first ten 
miles of this motor line from Hutchinson east. 


Dredging.—The Lincoln Park (Chicago) Commis- 
sioners have closed contracts with Fitz-Simons & Con- 
nell and the Chicago Dredging and Dock Company for 
work onthe breakwater. It will be commenced at once, 
weather permitting. 


Protractors.—The following are the bids received by 
the Navigation Bureau for three-arm protractors: 
Keuffel & Esser, New York, $85 per piece; James W. 
Queen & Co., Philadelphia, $94.50; George Shilling, 
Washingtom, $84; Fauth & Co., Washington, twenty 
protractors, $75 per piece; forty protractors, $79 per 
piece. Contract »warded tolewest bidder. 


Pebbles.—The following is an abstract of bids opened 
May 20 for 1,600 cubie yards of river-wash in pebbles for 
State, War and Navy Building: John B. Lord, Wash- 
ington, $1.30 perecubic yard; Ward & Milstead, Wash- 
ington, $1.62; R. M. Miller, sample No.1, $1.86; No. 2, 
$1.64; No. 3, $1.59; Jacob Leech, $2.50; H. J. Kintz, $3.15 
The contract was awarded to J. B. Lord, of Washington, 
D.C. 


Street Paving.—The following proposals have been 
received by the Department of Public Works, Brooklyn, 
for paving Bedford avenue: 


| Pave- | Line of Im- | Curb- | Bridge 
|ment.| provement. stone. | Stone. 


per | per per 
sq. yd, berlio. ft. | jin. ft.| sq. ft. 
| 


cents. cents, | cents. 

William Mogk..... 2.39 29 45 39 
Allston Gerry..--| 2.25 60 60 | 50 
Daniel J.Creem.| 2.32 | 50 a ) 
James F. Gillen..| 2.23 | 25 50 8 
Thomas Newman 2.37 _ | 20 52 38 
Charlies Hart....-. 2.17 | 13 43 | 37 
William Kelly...., 2.13 | 5 44 30 

3 60 45 


Gregory Cox...-- 2.04 | 1 


Important Improvement in Culvert Pipe.—Messrs, 
Blackmer & Post, of St. Louis, Mo., who have a na- 
tional reputation as manufacturers of double strength 
culvert pipe, have recently made an important im- 
provement in their pipe by increasing the depth of 
the socket or bell sufficient to make it equal in each 
size to one-sixth of the diameter of the pipe; and also 
increasing its thickness proportionately. The differ- 
ence is shown exactly in the following table: 


Depth of 


Diameter | Depth of im- 
of Pipe. old Socket. | proved Socket. 
. x 
| | 

12 inches, | 1% inches. | 32 inches. 

on iw | aaa 

= | 1%“ fag. ten 

16 “ | 1% “ | ate “ 

mi 2 = 5» ae 7 

20 “ 2 i etal 

oS | 2 si j | ieee 

Bi ie eos 

a“ - 


a% pina 08 


—_ a — 





With the improved socket. the connection of one sec- 
tion of pipe with another is easily made, and when 
made, the joints are the strongest part of the line of 
pipe; whereas, with the old socket the joints are the 
weakest parts; all danger is avoided of the spigot end 
of one section of pipe, being displaced and falling out 
of the socket of the next section by reason of the sett- 
ling of the ground from heavy rainfall, ete.; less care 
is needed in connecting the sections, allowing of more 
progress in the work; the use of cement is less essen- 
tial, and in many cases entirely unnecessary; a per- 
fectly water-tight joint may be made which cannot be 
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done with absolute security, with the old sockets: and 
by reason of its greater strength, the risk of damage in 
transit is reduced to comparatively nothing. 


8t. Louis & San Francisco R. R.—The engineers 
have completed plans for a large union depot to be 
built at the junction of that road with the Little Rock 
and Fort Smith R. R., at Van Buren, Ark. 


Paving.—The Board of Public Works, of Wheeling, 
W. Va., has let the contract for all the street paving 
provided for by the appropriation ordinance recently 
passed by the Council to Col. Robert Campbell, $1.26 per 
square. This contract calls for a large amount of work 
to be done this season. 


Paving.—The following bids have been received at 
New Orleans: 

C. J. Fayssoux, granite block, $5.50 per superficial 
yard; curbing, 8 cents per superficial foot; iron 
bridges, taps, ete., $4.55 each; to reset old curbs, 35 
cents per running foot. Thomas J. Coleman, granite 
block, $5.75 per superficial yard; curbing, 90 cents per 
superficial foot. 


Smith’s Falls and Montreal Short Line.—ConTRacts 
AwaRDED.—The contracts were awarded on Thursday 
evening last for the construction of the new Air Line 
between Smith’s Falis and Montreal to the following 
firms:— Messrs. W. Buchner, Chippawa, Ont., section 1; 
Hutchison, Wood & Molesworth, St. Catharines, section 
2; John Drew, section 3; Hutchison, Wood & Moles- 
worth, section 4; L. E. J. Robinson, Hamilton, Ont , 
section 5; Corbett & Skead, Ottawa, section 6; Breen 
Connelly, Begge & MeMahon, St. Catharines, sections 
7, 8,9, 10, 11,12,13 and 14; J. & W. G. Elliott, Brantford, 
sections 15, 16 aad 17; Fauquier & Dinwoodie, Toronto, 
sections 18, 19, 20,21 and 22; Davis Bros., Ottawa, section 
23; Ross & Holt, sections 24, 25, and 26. Section 23 com- 
prises bridges at St. Anne’s and Vaudreuil. It is ex- 
pected that the whole work will be finished by October. 
Mr. P. A. Peterson, C. E., will have charge of the 24 
miles from Montreal to Vaudreuil, and Mr. Lumsden, 
of the remainder of the road, while the whole will be 
under the supervision of Mr. T. G. Shaughnessy.—{We 
repeat the above from last week to give addresses of the 
contractors.—Epb., ENG.] 


Railroads, Bridges and Canals. 


Colorado Midland R. R.—By the premature explos’on 
of a blast on May 28, two contractors, Gill and Maloney, 
of the contracting firm of Orman, Crook & Co., were 
killed, and another man, name] Foley, fatally injured. 


The Brenham & Brazos Valley Railroad Co., capi- 
tal stock $100,000, has been incorporated in Texas to 
build a road from Brenham to Waco. The directors 
are F, A. Engelke, B. Eldridge, Henry Hadde, J. H. 
Brown, D. C. Giddings and others. 

The North Arkansas R. R. Company has been in- 
eorporated. President, Wm. Farrell; Vice-President, 
A. L. Horner; Secretary and Treasurer, Thos. Lafferty; 
Directors, R. D. Welch, Wm. Frank and E. J. Butler. 
The line is to run from Ravendon, Lawrence county, on 
the Kansas City, Springfleld & Memphis R. R., 
northerly to the State line, twenty-five miles. Capital, 
$250,000. 


The Chicago, St. Paul & Kansas City Railroad 
Company has been incorporated by Ansel Oppenheim, 
Samuel C. Stickney, A. F. Schiffman, Frank Skipwith, 
Robert C, Wright, W. H. Knowlton, all of the Minnesota 
and Northwestern R. R. Co., and also George B. Burch, 
of Chicago, president of the Dubuque and North- 
western R.R. Co. The capital is $25,000,000, and the 
road will run from Dubuque to Kansas City. 


The Cable Traction Canal Failure.—A steam tug is 
engaged in taking up the old cable at the bottom of the 
Erie canal from Gere’s Lock, near Syracuse, to Buffalo. 
This was laid nearly ten years ago and was iotended to 
supplant horses as power for moving canal boats. An 
English company, engaged in the enterprise. built over 
thirty boats to be thus propelled. The scheme having 
proved a disappointment, no cable boats have been 
used since 1883. They are now mostly collected in 
Lockport, 


Harlem Bridge.—The Union Bridge Co., of Buffalo, 
are adjudged the lowest bidders forthe ironwork on 
the Harlem Bridge, with the New Jersey Steel and Iron 
Co. (Cooper, Hewitt & Co,) and the Passaic Rolling Mill 
Co. close competitors for second place. The delay in 
the award of the contract is due to an effort to combine 
the mason and iron work in one contract. It is es- 
timated that the ironwork will cost about $800,000. Ex- 
Judge McQuade has the mason work. 


Chicago, Kansas & Western R. BR. Co.—It has been 
decided to consolidate into one company the following 
independent companies, which, as portions of the At- 
chison, Topeka and Santa Fé system, were organized 
during the past year, and on which construction is now 
being rapidly pushed: The Arkansas River and West- 
ern;the Walnut Valley and Colorado; the Pawnee Val- 
ley and Denver; the Independence and Southwestern ; 








the Emporia and El Dorado Short Line: the Colon 
Neosho Falls and Western ; the Ottawa, Osage (City a 
Council Grove; the Kansas, Oklohoma and Western 
and the Chicago, Kansas and Western. The consolid, 
ated company will be known as the Chicago. Kansas 
and Western Company. The officers named are: Joat 
Mulvane, President; J. A. Griswold, Vice President: 4 
F. Scott, Secretary and Treasurer; G. L. Goodwin, of 
Boston, Assistant Secretary and Assistant 'Treasiiror. 
and J. H. Whitehead, of Boston, Comptroller and Gen. 
eral Auditor. 


The Memphis & Little Rock R. R. is to be extended 
to Hot Springs, Ark., and ultimately to Sherman. Tex 
This project is rendered necessary by the Mi-s, suri 
Pacific R. R. building a line from Bald Knob, Ark. on 
the Iron Mountain R. R., to Memphis. ‘ 


The Tacoma Southern R. R. Co. has been incorpor- 
ated in Washington Territory. The incorporators gro- 
T. F. Oakes, J. M. Buckley, Nelson Bennett, ¢. P 
Masterson and W. D. Tyler. and their purpose js . 
build a line from Tacoma, southward through a fina 
body of timber, to the bituminous coal fields in tho 
foot hills of the Cascades. A preliminary survey for 
the line has been made and the route practically agreed 
upon. 


Sanford & Lake Eustis R. R.—The bridge across the 
Wekiva, is now under way. Mr. T. H. Brown, who 
built all the bridges between Palatka and Sanford, in- 
cluding the two across the St. John’s river, on tho 
Jacksonville, Tampa and Key West R. R. has the con- 
tract. The bridge is 1,320 feet long and 22 feet high, 
with a 40-foot draw span for the passage of boats. The 
entire line to the Wekiva is now ready for the iron, and 
work is being pushed beyond the Wekiva river. 


Fort Smith and Texarkana R, R.—A corps of sur- 
veyors, under the supervision of Col. Gus Noble, of 
Hope, Ark., left Texarkana, Ark., May 27, to make pre- 
liminary surveys of the proposed Fort Smith and Tex- 
arkana Railroad, and will push their work forward as 
rapidly as possible. The party expect to reach the ter- 
minus of the route—Fort Smith, Ark.—about the 
middle of June, when o'her measures will be adopted 
looking to more active operations. W. L. Whittaker, 
President of the Texarkana Northern Railroad, is now 
in the east, advising withe apitalists as to the practi- 
eability of entering into the enterprise, which, as stated 
in previous dispatches,is an absorption of the eom- 
pany represented by him. 


Mississippi Bridge at Memphis. — Investigation 
here discloses that the Kansas City and Memphis Rail- 
road and Bridge Company was organized in the in- 
terest of the Kanaas City, Springfield and Memphis 
Railroad Company and its Birmingham extension now 
under way. Mr. George H. Nettleton is President and 
Mr. Newman Erb, Attorney of both companies. The 
latter, interviewed here to-day, said that the Kansas 
City and Memphis Railroad and Bridge Company, has 
all the capital raised necessary to build a bridge across 
the Mississippi river at this place, and a belt railroad 
in connection therewith, and that as soon as Congress 
will pass the bill introduced, authorizing the structure, 
the cons'ruction will be proceeded with without 
delay. Thebridge bill passed in 1884, known as the 
Casey Young bridge bill, has been offered his company, 
but it cannot be made available, because the grant by 
Congress was to two companies organized separately 
as private corporations in Arkansas and Tennessee. 
These have no authority to consolidate and cannot, 
being purely private corporations, exercise the right 
of eminent domain. 

Mr. Erb says he understands that the Memphis 
Bridge Company, another company recently formed 
here with J. C. Neeley, 8. H. Dunscomb, W. F. Taylor, 
L. B. McFarland and John Overton, with some New 
York parties as incoporators, have been presented or 
intend to have presented a bill in Congress for au- 
thority to build a bridge in opposition to his company; 
but he is assured that so far as the resident incorpora- 
tors of that company are concerned, their enterprise is 
purely speculative. They have not been called on to 
invest any money in that enterprise and it is not in- 
tended that they should investin it. They were re- 
quested to lend the use of their names in the interest 
of some parties in New York, about whose responsi- 
bility they have no clear knowledg®, and they complied 
not knowing the intention of Mr. Nettleton in regard 
to the subject matter. Mr. Erb says that the rival com- 
pany, if it may be so termed,is in the same predi- 
cament as the Casey Young companies. It cannot, un- 
der the constitution of Arkansas, condemn private pro- 
perty in that State, and cannot lawfully build or op- 
erate a railroad in either state. The grant to build a 
bridge would be worthless because it could not be made 
available; and the object of the people who are inter- 
ested in having the bridge’would be deteated. It is re- 
liably reported also that the St. Louis, Iron Mountain 
and Southern Railroad Company is co-operating with 
Mr. Nettleton’s company.—Memphis Avalanche, 








Chicago & Northwestern R. R.—The Black Hills ex- 
tension is being pushed at the rate of a mile a day. 


The Missouri River Bridge Co., of Nebraska City, 
Neb., has been incorporated with a capital stock of 
$150,009. 


Pittsburg & Northeastern R. R.—The Pennsylvania 
and Baltimore & Ohio railroads are both seeking to 
acquire control of this road which is projected te run 
from Pittsburg to Punxsutawney, a distance of eighty 
miles. 


Railroad Land Grant.—The Minnesota Supreme 
Court has decided the Sioux City land grant test case 
adversely to the State, holding that the sale of the 
road tothe Omaha Railroad Company did not forfeit 
the land originally granted to the former company. 


Canastota Northern R. R.—A new survey has been 
made for that part of the road north of Fish Creek. 
The proposed new route is from Fish Creek to North 
Bay, and thence to Camden, instead of by way of South 
Corners. 


Oregon Railroad and Navigation Company, The 
suit of Ervin and others against this company and 
Henry Villard has been decided at Syracuse in favor of 
the plaintiffs. Judge Wallace held Villard equally 
liable with the company. The amount involved is 
$1,500,v00. 


Cc. B. & Q. R. R.—C. C. Chandler, ofthe Chicago, Bur- 
lington and Quincy, and Superintendent of the Han- 
nibal and St. Joseph railroads, and 8. Crance have 
made a preliminary survey of a proposed branch of 
the road from Hamiltonto Kingston,a distance of 
eight miles, and report the route very feasible, 


An Inclined Plane Railroad.—G. W. Baxter, who is 
backed by Memphis capital, has petitioned the City 
Counci! of Hot Springs, Ark., for the right to build an 
inclined plane road at Eureka Springs to the top of the 
West mountain, where he proposes to erect an observa- 
tory and pleasure grounds. 


Mexican Concessions.—The Governor of the State 
of Durango has been granted a concession for the con- 
struction of a railroad from the city of Durango to con- 
nect with the Mexican Central R. R. A steamship com- 
pany has been granted a concession for a line between 
San Diego, Cal., and San José de Guatemala, the com- 
pany to receive a subvention of $8,000 for each round 
trip, 


Railroads for Persia.—Mr. Winston, the American 
minister at Teheran, states that the Shah is very anx- 
ious to have progress and public improvements in 
Persia, and to have aid both pecuniary and personal, 
from America for the development of the country; he 
is particularly desirous of having a railroad built from 
Mohammerah, on the Euphrates, near the Persian Gulf, 
to Teheran, and would be glad to have it built by Amer 
icans. Mr. Winston has asked for information relating 
tothe commerce, etc., of Persia, and will forward the 
same to this country. 


Tehuantepec Ship Railroad.— The Senate Com- 
mittee on Commerce has presented a printed report to 
accompany the bil: reported two weeks ago providing 
for a guarantee of $7.500,000 for the Eads ship railway. 
The committee says that surveys and profiles have 
been submitted to it, and that no swamp land is en- 
countered on the proposed route. It regards the plan 
as entirely practicable. The capital required for a 
road to carry vessels weighing 4,000 tons is stated to be 
$7,500,000, but as the bill requires the transportation of 
vessels weighing 7,000 tons, a much larger capital will 
be required. The committee does not think that the 
Government will ever be required to pay any of the 
guarantee, and states that Government protection is 
necessary to secure capital. The session is now so far 
advanced that there is small prospect of the discussion 
of the bill in either house before next winter. 


The Atlantic Avenue Elevated Railroad.—The 
plans and specifications for the proposed Atlantic 
Avenue Elevated Railroad in Brooklyn have been sub- 
mitted to the Atlantic Avenue Rapid Transit Commis- 
sion by Col. John Y. Culyer, the engineer of that body. 
The road is to extend from South Ferry to the city 
line; three tracks will be built from the ferry to Fifth 
avenue, and from there to East New York there will be 
four tracks: a double track will also run through 
Boerum place to connect with the Bridge. The struc- 
ture will be built of iron and steel. One row of the 
supporting columns will be placed in the middle of the 
street, and one row at each sidewalk. At Kingston 
avenue it is proposed to have the road descend to the 
ground and form a temporary junction with the tracks 
of the Lcng Island Railroad Company. The locomo- 
tives are to be built expressly for the road and will 
have all the latest devices for the consumption and 
purification of smoke, the deadening of noise and the 
prevention of the dropping of cinders. 


An Indiana Railroad.—A movement is on foot to 
build forty miles of road between Evansville, Ind., and 
Mount Carmel, where connection with the Chicago 
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Cairo & Vincennes R. R. will be made. The movement 
is backed by the Chicago & Eastern Illinois Railroad 
Company and citizens of Evansville. 


The Beach Creek, Clearfield & Southwestern 
Railroad Company has been sold under foreclosure 
and will be reorganized. The new company will be 
called the Beach Creek Railroad Company. W. K. and 
Cornelius Vanderbilt, itis said, will be in the new di- 
rectory. 


Atlahtic & Pacific R. R.—The Senate has considered 
the Atlantic & Pacific Railroad Land Forfeit bill, After 
a few words of debate the bill was passed as it was re- 
ported from the Committee on Public Lands of the 
Senate. It forfeits all lands except the right of way 
adjacent and terminus with the uncompleted portion 
of road. 


The Ohio & Northwestern Railroad Company has 
ordered a preliminary survey to be made from Galli- 
polis to Patriot, and thence to a point on the Ports- 
mouth Branch of the C.,W.&B.R.R. Capt. John J. 
Stack is chief of the corps; John D. Letcher and E. T. 
Shepard, topographers; Messrs, Burks and Nicholson, 
transitman and leveler. 


The Pittsburg, Cincinnati & St Louis Railway 
Company has decided to widen and rebuild the Bulger 
tunnel, between Bulger and Burgettstown, W. Va., at 
once, and arch it with brick. Thetunnel at present is 
arched with wood-work, and is only wide enough for a 
single track, the double track only running to its 
mouth. The intention is to build a double track 
through the tunnel and all the way out to Steubenville. 
The cost of widening and rebuilding this tunnel will 
be about $50,000. 


Canada’s Niagara Falls Railroad.—Burra.o, May 
27.—The Canadian Parliament has given a special 
charter to a number of Toronto and Hamilton capi- 
talists to build a railroad through their Niagara reser- 
vation. These gentlemen visited Buffalo to-day to ar- 
range for the work of construction. The line is from 
Table Rock along the Canadian bank of the river to 
Queenstown, directly opposite Lewiston. At Table 
Rock they propose to build an inclined railroad to con- 
nect on the bluff with the Michigan Central R. R., and 
to erect a grand hotel at that point. At Queenstown 
they will connect with the steamer “Chicora” and the 
Michigan Central R. R. again. The Canadians claim to 
have secured the co-operation of their Reservation 
Commission on the ground that the road will help to 
make the Canadian Park attractive, and they expect to 
get their right of way free. 


The Fitchburg Railroad Accident.—The Railroad 
Commissioners have made public their finding in the 
ease of the accident at Bardwell’s Ferry on the State 
road on April 7, 1886, by which forty-seven persons were 
injured, of whom eleven were killed or have since died. 
After minutely detailing the location of the tracks and 
the circumstances of the accident, the Commissioners 
say: ‘ The cause of the disaster was the slide of a part 
of the embankment, and the cause of this slide was the 
eoncurrence of three faultsin construction. First, in 
1866-68, when this portion of the road was reconstructed 
over the very imperfect road-b>»d of Messrs. Haupt & 
Co., a piece of crib-work was placed in the embank- 
ment, occupying considerable space midway between 
the track and river. This crib-work was afterward 
covered with earth and rock so that its presence was 
unknown to the present managers of the road. The 
contractor had forgotten it, and denied that there was 
any such work on the road, but after the accident the 
projecting ends of the timber revealed its existence, 
and an excavation has revéaled its extent and char- 
acter. The pins have rotted away, and the timber has 
greatly decayed.” 

The second contributory cause of the accident, the 
Commissioners say, was a neglect to provide an open 
culvert, by which the water accumulating in the ditch 
on the northerly side of the track would be drained into 
the river. This culvert was deemed necessary by the 
engineers in charge of “ renovating” the road, but it 
was abandoned for some unknown reason. 

The third defect was added when the second track 
was built in 1884. Much broken rock was dumped on 
the southern slope of the embankment, with an idea of 
strengthening and widening it. Such of the rock as 
reached the foot would aid in sustaining the bank, but 
that which remained high and dry over the weak spot 
would by its weight become a source of danger and co- 
operate with the water in producing the final disaster. 

The three causes together were needed to produce 
the sad result, and altogether they abundantly account 
for it. There is no evidence of any negligence or fault 
on the part of the Fitchburg Railroad Company, or any 
one in its service, and the present State road officials 
appear to have exercised every possible precaution for 
the safety of trains. The Commissioners call especial 
attention to the heroism displayed by Engineer Little- 
john at the time of the accident, and to the services 
rendered by other train employés who were themselves 
suffering from injuries. 
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Street Railroad.—Messrs. Charles and James Ray- 
mond, contractors, of Brooklyn. representing a New 
York syndicate, have been in Plainfield. N. J., in the in- 
terest of a street railroad project. 


The Arkansas Valley R. R. Co, whose right of way 
through the Indian Territory has recently been granted, 
is making preparations for the commencement of work 
on the western extension. 


The Milwaukee & Whitefish Bay Railway Com- 
pany has been incorporated by William H. Bradley, 
Guido Pfister, P. V. Deuster, J. H. Lowry, Otto Z. Wie- 
tusch, Richard Barke, T. W. Williams, J. V. Dapre, and 
Valentine Blatz. The capital stock is $60,000,and the 
object is to build a dummy railway between Milwaukee 
and Whitefish bay. 


The Chicago, Milwaukee & St. Paul R. R. Co. has 
let sub-contracts on a number of sections of the new 
extension from Ottumwa, Ia., to Kansas City, and a 
number of contractors have already gone to work. The 
sub-contracts are scattered along the line, and it is 
stated to be the intentior to complete the line within 
a year. 


Piqua & Troy R. R.—The right of way for the pro- 
posed Piqua & Troy Branch Railroad has been secured 
and is now ready for the work of construction to begin. 
The people of both towns have done all they agreed 
to do, and now the Hamilton & Dayton R. R. Company 
is expected to go to work and build the road without 
delay. 


Parsons & Pacific R. R.—Parsons, Kan., May 21.— 
Contracts were let to-day for the construction of thirty 
miles of the road. These eontracts are let under an 
iron-clad agreement that the construction shall be 
in every way first-class. They include grading and 
equipping. President Mirick has resigned and Vice- 
President C. H. Kimball has been elected president. 


The Pacific Coast Railroad, which runs from San 
Luis Obispo, Cal.,to Las Alamas with a branch to Port 
Hartford,is about to resume construction. The Oregon 
Improvement Company, which owns the road, is cred- 
ited with a desire to head off the Southern Pacifie R. R. 
by building a line into Santa Barbara, via Gaviota 
Pass. Surveyors are said to be in the fleld for this 
purpose. 


Bridge Expansion.—A part o? the masonry of the 
West Shore railway bridge across the creek west of 
Port Jackson, N. Y., has been found to be defective be- 
cause the two walls were built too near each other, so that 
the iron stringers on which the bridge superstructure 
rests have not sufficient room for expansion and they 
warp in consequence. The outer wallis being taken 
down and will be rebuilt. 


Hudson River Tunnel.—There is reason to believe 
that work on the Hudson river tunnel, will soon be re- 
commenced. According toa very credible rumor, the 
New York Central, the Pennsylvania Central and other 
roads which bring freight and passengers to the New 
Jersey river front have joined hands to help forward 
this enterprise. Itis said land has been bought com- 
manding the approaches to the tunnel on the Jersey 
shore.—Record and Guide. 


Pennsylvania Schuylkill Valley R. R.--The track- 
layers on the Pottsville extension have reached the 
deep cut north of Hamburg, where their progress is 
impeded by the heavy landslides that are continually 
retarding the work of completing the cut. The track- 
layers working on the northern end of the line, from 
New Boston to Pottsville, are making rapid progress 
and will reach the St. Clair tunnel, which is also un- 
finished, within a few days. Surveyors of the Pennsyl- 
vania R. R. have located the line to connect this road 
with the North and West Branch BR. R. The route is 
along the Nescopeck creek, and the right of way is now 
being acquired. 


Canadian Pacific R. R.—Simultaneously with the 
construction of the bridge from Montreal to the south 
shore of the St. Lawrence, a short line of about eight- 
een miles will be built from the south end to St. Johns, 
to 2onnect the Canadian Pacific system with the Dela- 
ware and Hudgon, the Central Vermont and the South- 
Eastern railroads, To reach these systems now it has 
to pay toll to the Grand Trunk R. R.. which owns in 
the Victoria bridge the only rail crossing on the whole 
length of the St. Lawrence river, The completion of 
this bridge and short lines will therefore give the 
Canadian Pacific in connection with the South-Eastern 
Railway. which it owns, an independent through route 
from Vancouver, on the Pacific coast, to Boston. The 
construction of a road across the State of Maine, al- 
ready chartered, will connect the system with St. John 
and Halifax. Within a year, therefore, the Canadian 
Pacific will have independent lines and connections of 
its own from all western points to the summer ports of 
Montreal and Quebee and the winter ports of St. John. 
Halifax, Portland and Boston. 
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Denver, Memphis & Atlantic R. R.—Track-laying 

egan recently at Chetopa, Kan., and will continue at 
the rate of overa mile a day for the remainder of the 
year. There will be about 200 miles of track laid this 
year. 


The Toledo, Charleston & St. Louis R. R., formerly 
the Toledo, Cincinnati & St. Louis Narrow Gauge, is to 
be widened to standard gauge during the present year, 
and it has been fully decided to inaugurate the work at 
onee, All arrangements for delivering the ties have 
been consummated, and they will at once be seattered 
along the line of the track. Arrangements are now 
being made tostrengthen and improve all bridges on 
the line. 


Storm King Bridge Connections.—MIDDLETowN, N. 
Y., May 21.—There are significant movements afoot in 
connection with the projected bridging of the Hudson 
at Storm King and Breakneck mountains. Some years 
ago a syndicate of New Jersey and Boston capitalists 
undertook to build a road styled the Pennsylvania, 
Slatington and New England Railroad on nearly an air- 
line route across Northern New Jersey, and connecting 
the Lehigh Valley Kailroad system at Siatington, Pa., 
with the Erie Railway system at the New York State 
line, near Liberty Corners, N. J., and thus reaching the 
great Hudson bridge. The work of building the new 
road was pushed forward untila large portion of the 
New Jersey section had been graded ready for the rails. 
At this point the construction fund gave out, and the 
work cameto astandstill. After along period of in- 
action renewed interest in the enterprise has recently 
been developed by the proprietors, old claims of con- 
tractors aad others have been settled up, and the en- 
ginesrs have resumei operations. The Erie Railroad 
Company, apparently acting in concert with the pro- 
jectors of the new road, has set a corps of engineers at 
work laying out the route for an extersion of their 
Pine Island braneh, eight miles from the present 
terminus tothe State line. at the point named for the 
junction of the two roads. It is given out that the Erie 
extension will be built at once, and the Jersey people 
interested look for an early resumption of work on that 
portion of the line. The Pennsylvania Railroad has 
also apparently in view a connection with the proposed 
Storm King bridge. A corps of the company’s engineers 
is engaged making preliminary surveys between Dover, 
N. J., and Cornwall, N. Y. 

a 


Stations of Coast Survey Vessels, 


W. Hl. Brownson, Lt, Comdr, U.S. N., Hydrograyhie In- 
sp’r It. J. F. Moser, U.S, N.. Coast and Geodetic Sarvey. 

Steamer A.D). Bache, Lieut. J. M. Hawley, U. 8. N., 
commanding. Address Bayport, Hernando Co., Fla. 

Steamer G. S. Blake, Lieut. J: E. Pillsbury, U. 8. N., 
commanding. Address Charleston, 8. C. 
Schooner Eag7e, Lieut. Chas. P. Perkins, U. 8. N., com- 
manding. Address Station M. New York. 

Schooner Earnest, Lieut. C. T. Forse, U. 8. N. Ad- 
dress Port Townsend. Wash. T. 

Steamer Gedney, Lieut. F. H. Crosby, U. 8. N., com- 
manding. Address Navy Yard, New York. 

Steamer Hassler, Lieut. E. D. Taussig, U. 8. N., com- 
manding. Address Box 2402, San Francisco, Cal. 

Steamer M’ Arthur, Lieut, J. M. Helm, U. 8. N., com- 
manding. Address Navy Pay office, San Francisco, Cal 

Steamer Patterson, Lieut. Comdr, A. 8. Snow, U.S.N.. 
commanding. Address Navy Pay Office, San Francisco, 
California, 

Steamer End+aror. Lieut. G. C. Hanus, U.8, N., eom- 
manding. Address Bath Beach, King’s Co.. New York. 

Schooner Scoresby, Lieut, Francis Winslow, U. 8. N., 
commanding. Address Beaufort. Cateret Co., N.C. 

Steamer Arago, Lieut. Geo, H. Peters, commanding. 
Address Cornfield, P. O., St. Marys Co,, Md. 

Schooner Paiinurus, Lieut. D, D. V. Stuart, ecommand- 
ing. Address So, Norwalk, Conn, 


—_————— 


Street Accidents in Paris. 


Now M, Drumont is nursing the wound in his thigh, 
while the whole camp of Israel is resting upon its 
arms awaiting the result. Occasionally, but not often, 
some one gets severely injured in these sentimental 
encounters, 

Upon the whole the danger is not equal to that of 
crossing the crowde 1 streets. Last year in Paris I de- 
yoted a paragraph to the consideration of the reckless- 
ness of the drivers and the peril of pedestrians, After- 
wards an ordinance was issued,ocn the complaint of 
some foreign gentieman, intended to mitigate this evil. 
But it was a Lomb without a fuse. No driver paid to it 
the least attention, and no policeman exerted himself 
to carry it into effect. Still, as before, may be seen 
anxious crowds upon the sidewalks waiting for a 
chance to skip to one of those blessed little islands of 
rest in the middle of the thoroughfares. Having 
reached it in safety, foot passengers gather about its 


central lamp-post and watch their chance for another 
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run. Frequently people are knocked down and run 
over, and if they appeal to the magistrate, they are 
dismissed with a warnirg to be more careful in future. 

Sometimes the vehicles collide. The other day we 
saw one of those heavy omnibuses with three horses 
abreast driving rapidly down the Kue de l’Opéra. A 
flacre was crossing it from the Rue de Ja Paix, and they 
came in contact. Instantly four policemen were on the 
spot, each of them pulling out his note-book, and all of 
them together calling upon the omnibus driver and 
the cabman to constater how the thing occured. They 
all talked at once and the memoranda were duly made. 
It seemed to us that if these policemen had been doing 
their duty in preventing the accident, the note-books 
might have been dispensed with. All the bystanders 
were called upon to constater,and those who did so 
were notified to appear at the tribunal. Although we 
saw it ell, I did not care to be a witness, but I did feel a 
curiosity to know the result. 

I think the judge must have had some maritime ex- 
perience. There was no question of side-lights, for it 
happened in broad daylight. The main query before 
the judicial mind was. “‘ Where was the point of con- 
tact of the omnibus poles with the flacre?” “ Did they 
strike the horse?” “No, the horse went clear, and so 


* did the driver.” “Then did the poles strike the juste 


milieu of the flacre, or was the blow given forward or 
abaft it?” ‘* Abaft.” ‘How mauy centimetres from the 
juste milieu?” ‘* We did not measure. Monsieur, but the 
hind’ wheel was knocked off.” *“‘That settlesirt. The flacre 
had the right of vay, and the omnibus must pay for 
the damages.” Mostrighteous judge! But supposing 
it had been alady instead of a flacre, and that appen- 
dage of a fashionable woman, which is not # part of the 
woman herself, had been carried away, how would you 
have decided the case by the rule of centimetres?—Cor- 
respondence Evening Post. 


Market Report of Engineering Materials. 


New York June 3, 1886. 


Notre.—The following »larket Report gives wholesale prices on 
the New York Market uniess otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill, distance from market centre and conditions of 
payment will bave a material influence on the tinal paying prices. 







IRON, 
STRUCTURAL LKON. 
BRAK. asa AG tis me 2.000 @ 2.10¢ 
ee ee ee scone a ite ibe 2.35 @ 2.45 
TO. cahnenh edad Meanie aia kobe ew to 2.40 @ 2.45 
Beams es channels, American......--+ 30 6G 
Tank plates......,....ccececccecessecence 2.13 @ 2.20 
Mhel] plates... +2 ..se.ccceccccsccescvecsces 2.4 @ 25 
Rieel WISTS, TANK. ccccccrcscccesscccccce 2.70 @ 2,75 
WROUGHT-IRON PIPE. PITTSBURG. 
Butt welded, black .....-. .. Discount 4246 @ 45 
galvanized. . 5742 @ 35 
Lap, —s RE So vs cdec¥ene _ 60 
alvanized.......... = 4236 
Boiler a. pamheusekensebanaae ve 5236 
AILS. 
Steel (large lots at mill).--...+-..+-+00. $34.50 @ $35.00 
Old PALS reese ee eee eee eeee cece eeeeeeees 18.50 @ 19.00 
Old rails, Steel. .....-.-- sce eeeeseeeeece 22.06@ 23.00 
ge EFT Terra re ree 2.15°@ 2.25¢ 
KR, splice-plates...... ..-..000 ceesecees 1.709 @ 2,00 
k R. track bolts, square nuts ++» 3.00 
Barb-wire fencing, galvanized. 4.38 
painted.. : 4.00 
YoOrrugated {TOM......crcccces soccccscces 
Nails 
ROG SOP MAIR soni v<aunueses $ 0h dabdodcans 1.90 @ 2.10 
Gee QR eo capa ch est Sisceek BACs 2.55 @ 2.60 
METALS, 
CoPpPER. 
Lake Superior... .....crceccacecccsccsccers 10.00 
TURUNEN 6.054 885 oae -cctcoced bdeseces 9.50 @, 9.75 
LEaD. 
Com, pene p2ebencqvoeneeceeest oevese 4.70 
TR inn nkabcnsh és dit ti bonds eovcce .06 4¢. 
Tin- Lined Lead Pipe Fisdscesvaabbevecass 15 
Sheet LOGE biies isccedsdcacdcvse abcde dedes 01% 
ZINC. 
Beet, <.cccsece pi rhche epkens thy desea amine $5.50 @ 5.70 
BRICK. 
Cargoes (afloat) 
FER VOTOLIGW v0 0500ssccacsesiccdeses per M. ‘7.00 @ 7.75 
Fishkill.......... oebecedeces seuss Pvereces 7.25 
Up- mame Dt in Sti nundeasheoibbaketetesteatin 6.75 @ 7.00 
MOIR cairns ap 3:6 b4kne cap paac res ed minaies 5.50 @ 6.25 
Long Island we coceéscbdces owbetubecessuave 
PONS cvdcne eg cvcscvocevctesecceséabedbasece 4.50 @ 4.75 
FRONTs. 
Croton, ecb ssee ee tees Ce ey 12.9 @ 15.00 
— 0400606 ¥0e0sdebeed odleie Sec csk 12.00 @ 15.00 
aaaiaiace. Srpitingien ip abanealiies nets dni 11.00 @ 14.00 
Philadelphie DIOSSOd- «++. ve erereeeeeee 24.00 @ 25.00 
7a °°  —"*  Sbeecsecccesetea be 24.00 @ 25.00 
Baltimore Ce i dgeled cod Sev deedouc eb 37.00 @ 41.00 
Buff +. dena onete Bas enasie 33.00 @ 35.00 
Enameled Featish eithho.aeibienakal -- 85.00 se 
BOUROUE o ck sececeekccessuccs 80.00 @ 120.00 
Fire brick “ SeCAscceteeesée eee SiSeb0s dee ca 24.00 @ 55.00 
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The following price — is oS up ent 
furnished us direct rectly b > caueely from, Quotations 


are understood eae te Woe" ork, subject to eae bricee 


ial rates as ae uae may warrant ch spec- 

Alsen’s Portland Cement Works........ 2. 3 

BARTIEB & Merensrern: $2.50 @ $3.0 
BNOVEP POTC.AN,««..-ccccceccccesccecs 2.60 2.65 
BELLONI & Co.: o 26 
Hemmoor “Crown” brand... ......... 2.50 
ES apse: a 
DOCS Phe cbe Se cede Sedce Bode eseocd 2.55 @ : 
BROOKS, SHOOBRIDGE & Co...-++-+-+ +.--+-. 2 © a0 
Howaap ELEMING es 

Gite! - lish Portland, 400 Ibs.. eve ee 2.50 @ 2:75 

feet eeeee 2.65 @ 

Stettiner, German. ttoteesceeeee 2.65 @ oa 

EDO oP Lae di vey liseecccsses 2.45 @ 975 

Fieve, A 1, Belgian bb kw cah OSs ed ob vnaeacd 2.35 @ 250 

Roman, ee henas onb0eesoons eecenseceesiscces 2.75 @ 3.00 

Keene’s Coarse,.  «----+-.0eeeeeeeeeeeeeee 4,75 @ 5.50 

5 Fine... diocese cette othe nese, suenee 1.75 @ 8.50 
UPOLAMe. ..-ecreee. ceccececeeece 8.50 @ 1 
FIsHER. ERSKINE W.: 7am 

Stettin (German) Portland Cement.. $2.40 @ 2,75 
GABRIEL & SCHALL: 

EE TEE cosa Secs cenastatecconcs 2.65 @ 3.10 
Hupson RIvER CEMENT Co. Rosendale... 0 
JOHNSON & WILSON: 

Saylor’s American Portland.. «+ 215 @ 2.40 
LesLey & ry mes on Philadelphia, Pa.: 

“Giant” Portland pore beesdecescvescceeses 2.20 @ 2.40 

Improved “ Union ”’.....+ see. seseeeeeeeee 1.25 @ 1.50 

Di achitccsbenuesatepnekem e6ecésevesence 1.10 @ 1,20 
Maxcrax & Co.: 
J. B, White & Bros. Coarse Keene’s,.. 4.25 @ 4.50 
é Saperine...-; seenncesee 7.25 @ 7.50 
ortiand,----...+.. 2,45 @ 2.85 
New York Cement Co.: 
SI = in bo $5004 Geen s cose 66 seks wor. 1.10 
-Y& ROSEN DALE CEMENT Co.: 

Rosendale, " Bridge ” brand... eteee 1.10 
SINCLAIR & Bauson: 

IEG MEE iadee Beeneks, dv sveeesceces cccecs - 235 @ 2.60 
STANDARD CEMENT Co 
THIELE: . 

Dyckerhoff Ss Mewtbednsedes’ weveddic dex 2.90 @ 3.25 
UNITED STATE: CEMENT Co.: 

Engiish Portland ED weaeOrbareeces LeGdweed 2.25 @ 2.46 

EK Suc” > Sie ealedpeienes Siege ds 2.00 @ 2.15 

NE, os 5 virents cn iecnweeeh te benees << 1.60 @ 1.65 

Windsor and Improved Rosendale..... 1.00 @ 1,10 
UNIon AKRON CEMENT Co.: 

Akron “Star” brand, 

ASPHALT, 
Rock. 
Prices range per COtio a» vedas ivdees ecces $15.00 @ 20.00 
According to quantitv or brand, and 
woather taken from vessel or store, 
PAVEMEN’ 
Masher 8 Asphalt eb¥s cbse cedeweeseseneses $2.50 @ $3.50 
LIME. 
Rockland, common per bbl.....-..+-- 1.00 
TNs 0.06 00.0600. 060 cetese 1.20 
State, COMMON 200s cccccrccccccccsccccecs 90 
finishing...........-..ee0- 1.10 
Kingston, Zround.....-.c+.seesseeceess 9 @ 1.00 
Add 25¢. to above figures for yard rates. 
STONE, 
Cargo rates at New York. 
Amherst freestone. Ko. . per cub. ft. 0.95 @ 1.00 
0.75 @ 0.85 
” = fight drab “ 0.80 @ 0.95 
pertin x inrough " 0.75 @ 1.00 
Brown stone, Portland, Ct. o 1.00 @ 1.35 
Belleville, N. J. 0.75 @ 1.35 

ES. cacy ace bs Sean & 06s N 00% 0.45 @ 1,25 
Common build a stone per load. 2.00 @ 3.00 
Base stone, from 2% to 6 lengths. ieee 

BO, Thc ov ense0necs cncqvend :ecdactgscee 0.40 @ 3.00 
SLATE. 

Purple roofing per square. 6.00 @ 7,00 

Green ‘ ws 6.00 @ 7.00 

Red im 15.00 

Black Penna. (at New York) “ 4.50 @ 5.00 

LUMBER. 
Prices for yard delivery in New York. 
Pryz, Common box per, M. 18.00 @ 20.06 

Costes an 4% in.10 i dr d. oi $ 50 

y 1% in.10 a res’d. eac 44 d 

Tall iy boards, dressed m. 23@~ 30 
Spruce, Boards a 25 @ .B 

Plank, 1% in ni +23 @~ «30 

2 in. es 38@ .40 
“2 in. dressed m 43@ 45 

Timber per M 13.50 @ 16.00 
Hem1ock, Boards each. 13@ .20 
Joist, 236 X 4t0 4X6 im.--.ee.eees, So enn 16@ 44 

AK per M. 55.00 @ 65.00 

1, 1%, 2 and 2% in rs 35.00 @ 40.00 
Yeiow Prine, Girders iS 25.00 @ 30,00 
Dressed Tech s 28.00 @ 35.00 
SHINGLEs, anaes pine, 16in. * 
sawed 18 in. 5.715 @ 6.00 
TH, Cargo eat 2.2% @ 2.40 
PAINT. 
Lead, white, American rib 0434 @ .06%2 
Incl pare’ 07 @ Or 
“ igh. B. B. in oil 084 @ .08% 

Yepetian sea American “ 01 $ 01% 

Indian red - 08 @ 10 

enon, American lead : sane $ a 

mber, As hes, raw and powdered per lb. .01%@ 01% 

Drop black, Amer...-.. eb okicedic accusers = 3 a 


Chro' aie eo eccccesccccesces seaene ° 10 25 
Oxide zinc. American........-..-.see005 x @ 08% 
WOM cctee. citebaenke ee “oT 





